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K BASIN SLUDGE TREATMENT PROCESS DESCRIPTION

1.0 INTRODUCTION

The K East (KE) and K West (KW) fuel storage basins at the 100 K Area of the Hanford
Site contain sludge on the floor, in pits, and inside fuel storage canisters. The major sources of
the sludge are corrosion of the fuel elements and steel structures in the basin, sand intrusion from
outside the buildings, and degradation of the structural concrete that forms the basins. The
decision has been made to dispose of this sludge separate from the fuel elements stored in the
basins. The sludge will be treated so that it meets Tank Waste Remediation System (TWRS)
acceptance criteria and can be sent to one of the double-shell waste tanks. The U.S. Department
of Energy, Richland Operations Office accepted a recommendation by Fluor Daniel Hanford,
Inc., to chemically treat the sludge. Sludge treatment will be done by dissolving the fuel
constituents in nitric acid, separating the insoluble material, adding neutron absorbers for
criticality safety, and reacting the solution with caustic to co-precipitate the uranium and
plutonium. A truck will transport the resulting slurry to an underground storage tank (most
likely tank 241-AW-105). The undissolved solids will be treated to reduce the transuranic
(TRU) and 137Cs content, stabilized in grout, and transferred to the Environmental Restoration
Disposal Facility (ERDF) for disposal.

This document describes a process for dissolving the sludge to produce waste streams
that meet the TWRS acceptance criteria for disposal to an underground waste tank and the ERDF
acceptance criteria for disposal of solid waste. The process described is based on a series of
engineering studies and laboratory tests outlined in the testing strategy document
(Flament 1998).
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2.0 SLUDGE VOLUME AND COMPOSITION

The current best estimate is that there will be a total of 50.6 m3 of as-settled sludge that
must be processed (nominal value, Pearce et al. 1998). The sludge will be transferred from the
storage basins as a slurry of 12 wt% solids in water. Based on this, the total volume of the feed
to the sludge treatment process will be 260 M3 , including the water used to suspend and transfer
the sludge.

There will be five distinct feed streams to the sludge treatment process--two from the
KE Basin and three from the KW Basin. The five sludge feed streams are defined as follows:

* KEl--This stream consists of sludge retrieved from the various YE Basin pits and
floor areas. This stream will also include KE Basin canister and fuel wash sludge
particles less than or equal to 250 pm in diameter.

" KE2--This process stream consists of sludge less than 6.35 mm and greater than
250 lum in diameter collected from the KE Basin canister removal and fuel wash
activities.

* KW1--This stream consists of the sludge retrieved from the various KW Basin pit and
floor areas.

" KW2--This stream consists of sludge less than or equal to 6.35 mm and greater than
500 pm in diameter collected from the KW Basin canister removal and fuel wash
activities.

" KW3--This stream consists of canister sludge less than or equal to 500 Pim in
diameter collected from the KW Basin Interim Water Treatment System knockout pot
filter system.

Tables 2-1 and 2-2 show the volume and major chemical components of the five sludge
feed streams.

The composition of the floor and pit sludges, which contains more iron oxides and sand
than uranium, is much different than the canister sludges which are composed of mostly uranium
oxides and uranium metal. The sludge treatment equipment will be designed to process all of the
sludge streams, but some of the operating parameters will be adjusted as necessary to handle the
different sludge stream compositions. The volume of chemical additions and the amount of
undissolved solids will be much different for floor and pit sludges than for canister sludge.

Because the sludge will be transferred to the treatment process as five distinct streams
with differing compositions, the sludge treatment process and equipment must be designed to
handle each stream, rather than a composite stream, by itself.

2-1



Stream KEI Stream KE2

Stream KE1 Stream KE2
Units Composition in Composition in

-_total kg total kg
g/cm 3

As-settled Sludge Solid Content (g
dry solids/cm3 as-settled sludge) 0.564 1.655
As-settled Sludge Density g/cm3 1.403 2.359
Volume of Sludge m3 41.459 2.369

As-settled Sludge Chemical
Composition
U c/cm3  0.001166 48.345 0.637703 1,510.603
UO2_ g/cm 3  0.039209 1,625.558 0.384911 911.785
U3>7 g/CM3 0.028711 1,190.347 - -0.202970 480.799
U044-H20 g/cm3  0.000990 41.061 - -

H3 0.001920 79.593 0.038189 90.463
A(OH)3 0.006358 263.589 0.143847 340.749
A1203 0.041651 1,726.804 -
FeO(OH) a/cm 3  0.192012 7,960.648 0.091262 216.182
Si02 g/cm 3  0.154610 6,409.987 0.069935 165.664
CaO r/cm3 0.006824 282.917 0.001348 3.193
CO2 -g/CM3 0.004996 207.140 0.006278 14.873
C q/CM3 0.000655 27.163 0.001941 4.599
Sum of Other Compounds q/CM3 0.037669 1,561.739 0.014023 33.218

Miscellaneous solids
PCB q/CM3 0.000108 4.465 0.000001 0.004
OIER g/=3 0.029395 1,218.692 0.014397 34.103
Zeolite q/cm 0.017818 738.740 -
Zircalloy 2 / - - 0.043569 103.207
Grafoil q/cm 3  

- -

Dry solid - radionuclide content _

_Pu and 'Pu 0.000195 8.084 0.004316 10.225

"Pu and ""Pu pCL/g 18.79 127.47
1Am PCi/g 24.29 147.94

__Cs pCi/g 302.79 1,374.21
iSr Ci/g 284.46 11,541.42

Uranium composition
U kg 2614.96 2,819.18

U mass% 0.0000 0.0004
U mass% 0.0064 0.0081
U mass% 0.6361 --- 0.6769
U mass% 0.0658 0.0718

U mass% 99.29 99.24
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Stream KW1 Stream KW2 Stream KW3
Units Composition in Composition in Composition in

total kg total kg total kg

g/CM
3

As-settled Sludge Solid Content (g
dry solids/cm3 as-settled sludge) 0.382 8.242 1.915
As-settled Sludge Density g/cm 1.292 8.549 2.582
Volume of Sludge 4.67 0.199 1.878

As-settled Sludge Chemical
Composition
U q/cm 3  0.000187 0.871995 7.374676 1,464.425 0.035401 66.498

U0 2  g/cm3 0.010487 48.975756 - 0.835274 1,569.000
U307  g/cm3 0.010695 49.944728 - 0.368587 692.363

U0 4 -4H20 g/cm3  0 0 - - 0.004785 8.988
UH3  g/cm 3  0 0 - - 0.082877 155.678

AJ(OH)3  g/cm3 0 - - 0.215869 405.494

A203 g/cm3 0.020981 97.980113 - - -

FeO(OH) q/cm3 0.069370 323.957757 - - 0.179110 336.445
Sio 2  g/cm3 0.255239 1191.967215 - - 0.059759 108.361
CaO Q/cm3 0.004117 19.225854 - - 0.000986 1.853
CO2  g/cm' 0.001190 5.557143 - - 0.001557 2.924

C p/cm3 0.000194 0.908042 - - 0.001570 2.949
Sum of Other Compounds q/cm 3  0.009626 44.955227 0.042141 8.368 0.124142 237.084

Miscellaneous solids
PCB p/cm3 0 0 - 0.000008 0.015
OIER p/cm3 0 0 - - - -

Zeolite p/cm3  0 0 - - -

Zircalloy 2 q/cm3 0 0 0.519739 103.207 -

Grafoil q/cm3 0 0 0.279611 55.524 -

Dr solid - radionuclide content
Pu and 2'M4Pu -q/CM3 0.000068 0.318071 0.026116 5.186 0.004931 9.262

'Pu and ""Pu pCi/g 11.57 152.41 145.38
"Am pCi/g 10.97 124.25 114.87
"'Cs gCi/g 96.62 4,881.41 1,637.75

"Sr pCi/g 62.64 3,800.71 2,260.13

Uranium composition
U kg 87.24 1464.42 2,207.77

rU- mass% - - -
U mass% 0.00668 0.00690 0.00584

235j mass% 0.6794 0.78000 0.78828
MU mass% 0.0726 0.09900 0.09250 |

U mass% 99.2424 99.11000 99.14212 |

k)

C)

t'.)
-3
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Tables 2-1 and 2-2 show that there are basically three very different types of sludges.
The first is the KE Basin floor and pit sludges (stream KEl), which contain more insoluble
material than uranium. The second type of sludge includes the canister and wash sludges from
the KE and KW Basins (streams KE2, KW2, and KW3), which contain a high percentage of
uranium and little iron or insoluble material. The third type of sludge is the KW Basin floor and
pit sludge (stream KW1), which is mostly insoluble material.

As would be expected, the canister sludges, which contain much more uranium than the
floor and pit sludges, also contain much more plutonium and long-lived fission products.

2-4
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3.0 SLUDGE TREATMENT REQUIREMENTS

The dissolved sludge stream to be transferred to an underground waste tank and the
undissolved solids to be sent to ERDF for disposal must meet the acceptance criteria for transfers
to those facilities. In addition, the offgas released from the sludge treatment facility must
comply with the regulatory requirements of the state of Washington. Polychlorinated biphenyls
(PCB) have been found in KE Basin sludge samples at concentrations greater than 50 ppm, so
sludge treatment also must comply with the Toxic Substances Control Act of 1976 (TSCA). The
following sections describe sludge treatment requirements.

3.1 REQUIREMENTS FOR TREATED SLUDGE TRANSFER TO TANK 241-AW-105

The TWRS requirements for the treated sludge are specified in the K Basin Sludge
Pretreatment Requirements Summary (Carothers et al. 1997). Table 3-1 summarizes the
requirements. Samples are required for each shipment so that tank farms personnel can evaluate
the waste batch against approved waste stream profile sheets for K Basin treated sludge. Before,
acceptance, the sludge is required to go through the TWRS waste acceptance criteria process.

Table 3-1. Requirements for Treated Sludge Transfer to Tank 241-AW-105. (2 sheets)
Requirements How met

Criticality: Treatment process will add NaOH,
* pH >8 depleted uranium, and iron to meet
* U2 " content <0.84 wt% and requirements. Caustic precipitation will

iron/plutonium mass ratio >353 form crystals <50 ptm.
* Precipitate particle size <50 pm

Particle size <177 jim. Filter upstream from neutralization tank.
To prevent flammable gas retention, waste tank liquid Treatment process will generate <379 m
specific gravity x total solids depth (in.) <148. A total of precipitated solids.
of 379 m of solids can be added to tank-241-AW-105
before exceeding this requirement.
No separable organic layer; exotherms/endotherms Samples indicate no separable organic or
<1.0. net exotherms.
For [NO3i] 1.0 M then 0.010 M [OH-] 5.0 M Treatment process will add NaOH and
0.011 M [NOI] 5 5.5 M. NaNO2 to meet requirements.
For 1.0 M < [NO3 ] 3.0 M then 0.1 ([NO 3]) [OH-]
< 10 M, [OH-] + [NO 2] 0.4 ([N03]).
For [NO 3 ] > 3.0 M then 0.3 M [OH] < 10 M,
[OH1 + [NO 2]> 1.2 M, [NO 3] 5.5 M.
No TSCAa-regulated substances (PCB concentration Treatment process will reduce PCB
in the liquid must be 0.5 ppb; PCB concentration in concentration below TSCA' treatment
solids must contain <2 ppm/congener). standards.
Eliminate pyrophoric materials. Treatment process will remove or oxidize

pyrophoric materials

3-1
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Table 3-1. Requirements for Treated Sludge Transfer to Tank 241-AW-105. (2 sheets)
Requirements How met

Supernate transuranic <100 nCi/g. Treatment process will produce non-
transuranic supernate.

Waste tank heat generation rate <70,000 Btu/h. 1Cs and '"Sr in sludge will add
<10,000 Btu/h to the 1,203 Btu/h already
in tank (Carothers et al. 1997).

rOC <10 g/L if sent to noncomplexant tank. Treatment process will remove organic
Von-exchange resin.

'Toxic Substances Control Act of 1976, 15 USC 2601, et seq.
bCarothers, K. G., K. D. Fowler, and J. P. Sloughter, 1997, K Basin Sludge Pretreatment

Requirements Summary, HNF-SD-TWR-OCD-001, prepared by Lockheed Martin Hanford
Corporation for Fluor Daniel Hanford, Inc., Richland, Washington.

PCB = polychorinated biphenyl
TOC = total organic carbon

3.2 REQUIREMENTS FOR UNDISSOLVED SOLIDS DISPOSAL TO
ENVIRONMENTAL RESTORATION DISPOSAL FACILITY

The requirements for waste disposal at ERDF are specified in the Environmental
Restoration Disposal Facility Waste Acceptance Criteria (BHI 1998). The requirements from
that document that are applicable to disposal of the undissolved solids from K Basin sludge
processing are as follows.

* Before disposal at ERDF, waste containing free liquids must be treated so that free
liquids are no longer present.

" Pyrophoric material contained in waste will be treated, prepared, and packaged to be
nonflammable before being transported to ERDF for disposal.

" Solid acid waste that exhibits the characteristic of low pH under the corrosivity tests
of WAC 173-303 will not be accepted for disposal.

* Transuranic waste (waste containing greater than 100 nCi/g of TRU) will not be
accepted for disposal at ERDF.

* Ion-exchange resins must be thoroughly drained and stable before they are
transported for disposal and shall not react with their surroundings to create excessive
heat or corrosive-reactive products. Ion-exchange resins may be subject to
restrictions associated with organic carbonaceous compounds.

" Non-liquid PCBs in the form of contaminated soil, rags, or other debris may be
disposed of at ERDF (this includes non-liquid waste with PCB concentrations greater
than 500 ppm).

3-2
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The requirements for no free liquid and packaging of pyrophoric material will be met by
grouting the solids before transfer to ERDF. The requirements for pH and non-TRU will be met
by leaching and washing the solids before grouting. Table 3-2 lists the limits for radioactive
constituents.

Table 3-2. Environmental Restoration
Disposal Facility Waste Acceptance Criteria

Radionuclide Concentration Limits.
Constituent Limit (Ci/m 3)*

Americium-241 5.OE-02
Americium-243 5.7E-02
Carbon-14 5.3E+00
Carbon-14 5.3E+01
Cesium-137 3.2E+01
Europium-152 2.1E+07
Neptunium-237 1.5E-03
Plutonium-238 1.5E+00
Plutonium-239 2.9E-02
Plutonium-240 2.9E-02
Plutonium-241 6.2E+00
Plutonium-242 1.1-01
Radium-228 2.2E-04
Strontium-90 7.OE+03
Technetium-99 1.3E+00
Thorium-228 + daughters 1.2E-04
Thorium-232 6.OE-03
Uranium-233/234 7.4E-02
Uranium-235 2.7E-03
Uranium-238 + daughters 1.2E-02
Zirconium-93 1.4E+02

*Radioactive waste Class C limits also
apply (10 CFR 61, "Licensing Requirements
for Land Disposal of Radioactive Waste,"
Code of Federal Regulations, as amended.).

3.3 REQUIREMENTS FOR OFFGAS RELEASE

New sources of toxic air pollutants, which include NO., are regulated by WAC 173-460.
The small-quantity emission limits for NO, are 7727 kg/yr and 0.91 kg/h. If the NO, releases
will exceed these limits, a dispersion modeling analysis can be done to determine the
concentration at the Hanford Site boundary. The concentration at the Site boundary must be less
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than the Acceptable Source Impact Level from WAC 173-460, which for NO. is 100 pg/m3

averaged over 24 hours.

The use of best available control technology (BACT) to control toxic air emissions is also
required by WAC 173-460. The use of absorption columns for NO. removal is common
industrial practice. Absorption columns for NO, removal from the sludge treatment facility will
be proposed to state regulators as toxics-best available control technology. The offgas section of
this document provides details on how the absorption columns will reduce the NO. concentration
to less than the release limit.

Radioactive airborne emissions are regulated by WAC 246-247, which requires the use of
best available radioactive control technology (BARCT). Radioactive air emissions from all
combined operations at the Hanford Site cannot exceed 10 mrem/yr effective dose equivalent to
an offsite individual. High-efficiency particulate air (HEPA) filters are commonly identified as
BARCT for radioactive particulates. The HEPA filters will be installed in the offgas system of
the sludge treatment facility.

The PCB concentration in the offgas released from the sludge treatment facility is limited
to 10 pg/m3 by U.S. Environmental Protection Agency regulations. A granulated activated
carbon bed will be installed in the offgas system to reduce the PCB concentration below this
limit.

The sludge treatment process described in this document will meet the above
requirements for offgas emissions.

3-4
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4.0 BATCH SIZE

The K Basin sludge will be transferred from the basins to the sludge processing facility in
batches and will also be processed in batches. Many factors must be considered when selecting a
batch size for the sludge treatment process. These factors include hazards classification,
shielding requirements, criticality concerns, and processing rate. Another question that must be
addressed is whether the batch size should be the same for the different sludge streams because
the composition of floor/pit sludge is quite different from the composition of canister/wash
sludge.

Several factors favor a smaller batch size for canister/wash sludge than for floor/pit
sludge. The concentrations of uranium, plutonium, and 137Cs are 4.5 to 5 times higher in
canister/wash sludge than in the floor/pit sludge. Therefore, the source term for safety
evaluations, the radiation dose rate, and the amount of absorber that must be added for tank farm
criticality requirements will be much higher on a per liter basis for canister/wash sludge than for
floor/pit sludge. This must be weighed against the simplicity of a common batch size for all
sludge types.

The conclusion was reached that a common batch size should be used for all the sludge
streams. The batch size that will be used for transfer and processing of the K Basin sludge is
160 kg of solids (dry basis) suspended in water at a concentration of 12 wt% solids. This will
make a batch volume of approximately 1215 L. With a batch size of 160 kg of dry solids, it will
take 214 batches to process all the sludge based on the sludge volumes reported in the design
feed document for sludge (Pearce et al. 1998). Assuming a one batch/day processing rate and
60% operating efficiency, 214 batches can be processed in a 1-year period. This fits in with the
commitment to complete sludge processing within a 1-year period following removal of the fuel
from the KE and KW Basins.

A batch size of 160 kg of dry sludge will allow mass limits to be used for criticality
control. One-third of a minimum critical mass of 1.25% enriched uranium is 204 kg, which is a
factor of 1.27 times the 160 kg batch size. Even if the conservative assumption is used that a
160 kg batch is composed of 100% uranium, there will be a 44 kg margin between the batch size
and an operating limit of 204 kg of uranium. Section 5.3.10 discusses mass limits for criticality
control.

Because the neutralized waste will be hauled to the waste tank by truck using a shielded
container, it is desirable to keep the batch size from getting too large. Using a sludge batch size
of 160 kg, the volume of a batch of neutralized waste will range from about 6500 L to about
11,100 L depending on the sludge stream being processed. The neutralized waste batches of
6500 L can most likely be hauled in one truck load, but it is assumed that at the upper end of the
range two truck loads per batch will be required.

An evaluation of the sludge inventory in the sludge processing facility will be done to
determine the hazards category. Based on the 160 kg batch size, it is anticipated that it will be a
hazards Category 2 facility.
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5.0 SLUDGE TREATMENT PROCESS DESCRIPTION

Figure 5-1 presents a flow diagram of the sludge treatment process. The sludge will be
transferred from the basins to the treatment system in a shielded transport container. The sludge
will be pumped from the transport container into the lag storage tank where it will be held until it
can be moved on through the process. Sludge treatment will be done by dissolving the fuel
constituents in nitric acid, separating the insoluble material, adding neutron absorbers for
criticality safety, and reacting the solution with caustic to co-precipitate the uranium and
plutonium. The resulting slurry will be transported to an underground storage tank (most likely
tank 241-AW-105) in a shielded transport container.

Sludge treatment will include the following steps:

* Sludge transfer from transport container to lag storage vessel
* Resin bead separation
* Acid addition to the dissolver
* Sludge transfer from sludge buffer tank to dissolver
* Sludge dissolution
* Solution transfer from dissolver
* Solids/liquid separation
* Absorber addition (after sampling)
* Neutralization/precipitation
* Slurry transfer to tank farm.

The portion of the sludge that is not dissolved will go through the following steps:

* Solids/liquid separation
* Solids washing
* Chemical treatment of solids for '3 7Cs and TRU removal
* Solids/liquid separation
* Solids washing
* Stabilization in grout.

The resin beads that are separated upstream from the dissolver will go through the
following steps:

* Chemical leaching for 17Cs and TRU removal
* Solids/liquid separation
* Solids washing
* Stabilization in grout along with undissolved solids from the dissolver.
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Figure 5-1. Flow Diagram of Sludge Treatment. (2 sheets)
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Figure 5-1. Flow Diagram of Sludge Treatment. (2 sheets)
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The dissolver offgas system will consist of the following:

* Condenser
* NO, absorber
* Mist eliminator
* Heater
* HEPA filters
* Activated carbon cartridge
* Sampling/monitoring system
* Release from stack.

The following sections describe each major step in the sludge treatment process along
with limited information on stream compositions, stream volumes, and operating efficiencies of
different unit operations. Appendixes A through G contain detailed material balance data for
each of the five sludge streams, for solids grouting, and for the total of all streams. The data
include summary material balance figures for each sludge stream and detailed stream data sheets
for each sludge stream. The data are presented on a batch basis and a total stream basis.

5.1 LAG STORAGE

The sludge will be transported from the KE and KW Basins to the sludge treatment
system as a slurry of 12 wt% solids in water. The sludge will be transferred from the transport
container to a lag storage vessel. The lag storage vessel will serve as holding tank for the sludge
until it can be transferred to the resin removal equipment and then on to the dissolver. The lag
storage vessel will be equipped with an agitator to keep the sludge particles suspended.

More than one lag storage vessel may be needed to provide more processing flexibility.
This would allow sludge to be transferred into one vessel while it is being transferred out of
another. Increasing the amount of lag storage will decrease the coordination needed between
sludge retrieval and sludge treatment. Problems with sludge retrieval and transport from the

100 K Basins will have less impact on the sludge processing facility if there are several lag
storage tanks. The flexibility gained by additional lag storage tanks must be weighed against the
increased cost of installing the tanks. This will be evaluated in a future time/cost study that will
determine how much additional cost should be spent on equipment to reduce the cycle time and
thus the total time to process all the K Basin sludge.

An air bleed will be used to dilute and sweep away hydrogen produced by the uranium-
oxidation reaction. Hydrogen generation has been observed in several samples of sludge from
KE Basin canisters (Makenas 1997). Movement or agitation of the sludge apparently disturbs
the oxide layer on fuel fragments and exposes additional uranium metal to water which reacts as
follows:

U +2H 20 -+ UO 2 + 2H 2
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Some uranium hydride may also be present and will oxidize in water to form H2 by the
following reaction:

UH 3 + 2H 20 -> U02 + 3.5H2

Gas samples were collected from the two sludge samples, which showed the highest gas
generation rates. Analysis of the samples by mass spectrometry confirmed the presence of H2.

5.2 RESIN SEPARATION

Laboratory tests have shown that when the mixed bed Purolite IX resin is exposed to
simulated dissolver conditions, it does not dissolve or lose much of its functionality (Bredt et
al. 1998, Poole et al. 1998a). If the resin is exposed to acidic dissolver conditions, it will become
nitrated and the 13Cs on the anion resin will be displaced by plutonium and americium. This
will create two problems downstream from the dissolver: (1) the nitrated resin loaded with
plutonium will become very reactive if dried, and (2) the plutonium and americium on the resin
beads will make the TRU content in the undissolved solids so high that the plutonium will have
to be leached from the resin to make the undissolved solids acceptable for disposal at ERDF. To
alleviate these problems, the sludge will go through a resin separation step before dissolution.

The physical properties of the resin beads are different than the physical properties of the
sludge particles in several ways. Two of the differences in physical properties (particle size and
density) can be used to separate the resin from the sludge.

The diameter of the resin beads ranges from 200 to 1200 pm, which is larger than the
particle size of most of the sludge particles. The particle size of KE Basin floor and weasel pit
sludge varies from 0.1 pm to greater than 700 pm with the average particle size around 10 pm.
About 10% of the sludge consists of particles greater than 700 pm. This includes particles of
grafoil and uranium fragments up to 6 mm in diameter.

The density of the resin beads is less than the density of the main sludge components.
The densities of Purolite resin beads are 1070 and 1240 kg/m 3 for the anion and cation beads,
respectively. The densities of SiO 2 and A1 20 3 are 2640 and 3970 kg/m3 , respectively. The iron
oxide, uranium oxide, and uranium metal in the sludge have even higher densities.

Based on the above differences in physical properties, an engineering study (Duncan and
Flament 1998) recommended using a screen followed by an elutriation column to separate the
resin beads from the other sludge components.

The sludge will be transferred from the lag storage vessel through a screen to the sludge
buffer tank. The screen will separate most particles larger than 300 pm from the rest of the
sludge and will direct the larger particles including the resin beads to the elutriation column. The
screen upstream will be back flushed with water periodically to prevent plugging. The flush
solution will be routed to the elutriation column.
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The resin beads and other large particles will enter the elutriation column around the
midpoint. The resin beads will be elutriated from the other large particles by pumping water
upward through the column at a velocity of about 4 cm/s. Because the resin beads have a lower
density than most of the other sludge constituents, they will rise to the top of the column and exit
with part of the water. The water and elutriated resin will drain to the resin buffer tank. Any
paint chips and grafoil too large to pass through the screen upstream from the column inlet
probably will be removed along with the resin beads because they are easily suspended.

Approximately 50% of the zeolite entering the elutriation column will be elutriated along
with the resin beads. The other 50% will remain with the sludge stream that leaves the bottom of
the column. Most of the water leaving the top of the column will be recirculated to the bottom of
the column to elutriate more resin beads.

The heavier sludge particles and a small amount of the resin beads will settle to the
bottom of the elutriation column and drain from there to the sludge buffer tank.

Periodically, the resin beads will be transferred from the resin buffer tank to the leach
tank where they will be treated to remove 1Cs and TRU.

Elutriation of resin beads by the technique described above has been demonstrated in the
laboratory (Squier 1998). A resin separation efficiency of 95% was achieved. However,
0.2 wt% of the sludge was entrained along with the resin beads in the elutriation column.

5.3 SLUDGE DISSOLUTION

Analysis of sludge samples from the basins has identified numerous oxides of uranium,
but only one sample contained uranium hydride. Fragments of uranium metal are believed to be
present in the sludge although it was not identified in any samples. Oxide coatings on the
uranium metal may be preventing its detection by X-ray diffraction. The high density of some
canister sludge samples is consistent with the presence of uranium metal. The sludge that comes
from the fuel element washing machine is assumed to contain 50 wt% uranium metal as well as
5 wt% UH3

5.3.1 Uranium Dissolution

The uranium oxide, uranium hydride, and uranium metal will dissolve in nitric acid to
form uranyl nitrate, water, and nitrogen oxides. Because the uranium oxide, hydride, and metal
in the sludge have a high surface area, most of it will dissolve rapidly at boiling temperature even
at a nitric acid concentration less than 4 M. Uranium metal fragments with a diameter up to
6 mm may be present and will take the longest to dissolve. Several different reactions will be
involved in the dissolution of the different forms of uranium and a discussion of them is beyond
the scope of this document. Only an overall reaction that is representative of the uranium
dissolution stoichiometry including reflux from the condenser will be presented.

The nitric acid consumed during dissolution of the various uranium oxides, uranium
hydride, and fragments of uranium metal depends on how far the HNO 3 is reduced during
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dissolution and how much NO, is absorbed in the condenser and absorber and returned to the
dissolver. Until the process is further defined, the following overall equations will be used to
represent the uranium dissolution in the dissolver:

U + 3.8HNO3 +0.1502 > UO2(NO3) 2 + 1.9H2Q + 1.8 NO

UO2 + 3.8HNO 3 +0.0502 - UO 2(NO3) 2 + 1.9H 20 + 1.8 N0 2

U30 7 + 8HNO3 -4 3UO 2(NO3 )2 + NO + NO2 + 4H 20

UH + 5HN0 3 -> UO2(NO 3)2 + 3NO + 4H20

U0 4 . 4H20 + 2HN0 3 -> U0 2(NO 3)2 + 5H20 +0.5 02

The first two equations were used for the Plutonium-Uranium Extraction flowsheet (Allen 1985)
and account for HNO3 reflux from a downdraft condenser.

Hot cell tests with sludge samples show that greater than 99% of the uranium, plutonium,
americium, and fission products (mostly '3 7 Cs and 90Sr) in the floor sludge will dissolve in
6 M HN0 3 (Carlson et al. 1998a, Carlson et al. 1998b). The remaining uranium, plutonium,
americium, and fission products will remain tied up with the undissolved portion of the sludge.
The traces of plutonium and americium that remain tied up in the undissolved solids will make it
difficult to make the solids non-TRU (greater than 100 nCi/g) without further processing
downstream. The undissolved solids also will contain traces of ' 7 Cs and 90Sr. The residual
37CS may also exceed ERDF acceptance criteria without further processing. Leaching of the

undissolved solids to reduce the TRU and "7 Cs content will be discussed in a later section.

Table 5-1 shows the percentage of uranium and other sludge components expected to
dissolve in 6 M HNO3 based on laboratory tests.

5.3.2 Iron Dissolution

Ferric oxyhydroxide present in the sludge will react with nitric acid according to the
following equation:

FeOOH + 3HNO3 -> Fe (NO3 )3 + 2H 20

Hot cell dissolution tests of sludge samples indicate that greater than 99% of the FeOOH
is dissolved after boiling for 24 hours in 6 M HNO3 (Carlson et al. 1998a, Carlson et al. 1998b).
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Table 5-1. Dissolution Process Parameters.

Dissolution factor Vaporization Plating factor Undissolved Absorbed by resin after
factor dissolution

AI(OH)3 99.00% 1.00%

A1203 95.00% 5.00%
FeOOH 99.00% 1.00%
C 0.00% ____/_100.00%

CaO 90.00% 10.00%
C02 0.00% 100.00%
SiO2 0.00% 100.00%
Miscellaneou 99.00% 1.00%

Zircaloy 0.00% 100.00%

Grafoil 0.00% 100.00%

Na2U207 0.00% 100.00%

U 99.95% 0.05%

U307 99.95% 0.05%

UH3 99.95% 0.05%

U02 99.95% 0.05%

U04-41-120 99.95% 0.05%

PCB Dissolution rate in 20.00% of 50.00% of of 30.00% of of
order to get 12 ppb remaining PCB remaining PCB remaining PCB

concentration in
dissolution solution

Zeolite 100.00%

OIER 100.00%

Pu (Solid) 99.70% 0.30% According to equilibrium
(minus what is law: Kd=32 (with Kd=Pu

absorbed by resins) concentration of wet
resin/Pu concentration in

lig)

Am (Solid) 99.90% 0.10% According to equilibrium
(minus what is law: Kd=1.9 (with

absorbed by resins) Kd=Am concentration of
wet resin/Am

concentration in lig)

Cs (Solid) 99.70% 0.30% 1

Sr (Solid) 99.95%
Pu (Resin) 100.00%
Am (Resin) 100.00%

Cs (Resin) 90.00% 10.00%
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5.3.3 Aluminum Dissolution

Aluminum hydroxide (AI[OH] 3) was found only in KW Basin canister sludge samples.
The canister sludge samples averaged less than 1 wt% aluminum, while the KE Basin floor
sludge contained 4 wt% aluminum. Most of the aluminum in the floor sludge is in the form of
alumina compounds, while the aluminum in the canister sludge is AI(OH) 3. The Al(OH)3 and
alumina will dissolve as follows:

AI(OH)3 + 3HN0 3 -> Al(N0 3) 3 + 3120

A120 3 + 6HN0 3 -> 2A1(NO 3)3 + 3H20

Hot cell tests with sludge samples indicate that 90% to 95% of the AI(OH) 3 and A 2 0 3 is
dissolved after boiling for 24 hours in 6 M HN0 3 (Carlson et al. 1998a, Carlson et al. 1998b).

5.3.4 Silica Precipitation

Silica (SiO 2) was identified as a component in floor and canister sludges and several
aluminum silicate compounds (NaAlSi 30s, CaAl 2 Si 2 Og4H 20) were found in KE Basin floor
sludge samples.

A gelatinous precipitate that was observed during some sludge dissolution tests has not
been identified, but is believed to be a silicon compound formed by the precipitation of some of
the SiO 2 that dissolved. Hot cell dissolution tests of sludge samples indicate that there is very
limited dissolution of SiO2 in boiling 6 M HNO3 so essentially all of the SiO 2 will leave the
dissolver with the undissolved solids.

The SiO 2 present in the sludge from sand intrusion and spalling of the basin concrete will
constitute most of the undissolved solids.

The sand also contains aluminum and silicates in the form of clays and these are partially
soluble in nitric acid. A gelatinous precipitate has been observed in hot cell dissolution tests of
K Basin canister sludge in 10 M HNO3 at 60 and 95 *C (Bredt et al. 1998). The amount of
precipitate formed increases with temperature and acid concentration. A similar precipitate
formed when Hanford Site blow sand from the 100 K Area was exposed to 10 M HNO3. A silica
precipitate also formed when samples of concrete from the 100 K Basins were boiled in HNO 3
(Beck 1998).

The main concern with gel formation is that it may prevent efficient separation and
washing of the undissolved solids downstream from the dissolver. Efficient separation and
washing of the solids are a critical part of making the solids non-TRU and reducing the PCB
concentration in the dissolved sludge to less than 0.5 ppb. These criteria must be met to send the
solids to ERDF for disposal and to transfer the dissolved sludge to tank 241-AW-105.

Manipulating process conditions to ensure that the silica precipitates in a form that can be
filtered rather than forming a gel is the key to processing materials that contain soluble silicates.
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One way to help form a filterable precipitate is to use a strong acid at or near its boiling point
(Terry 1983).

Laboratory studies were done to determine the cause of gel formation and what could be
done to prevent gel formation or minimize its impact on sludge processing (Beck 1998). The
tests showed that when concrete similar to that used in the K Basins was exposed to hot nitric
acid, gel formed at all nitric acid concentrations between 1 and 10 M. However, the gel that
formed when using low acid concentrations (1 to 4 M) caused filtration problems, while the gel
that formed using high acid concentrations (8 to 10 M) could be filtered. Other materials that
were tested for gel formation (Hanford Site sand and diatomaceous earth) failed to form gel
under simulated dissolver conditions.

5.3.5 Zeolite Dissolution

The Zeolon 900H zeolite and the metallic zirconium fragments will remain with the
undissolved solids. Laboratory tests by the Pacific Northwest National Laboratory indicate that
92% to 95% of the 137Cs will be removed from the Zeolon 900H ion-exchange material when
digested in HN03 (Poole et al. 1998b). The Zeolon 900H lost some of the aluminum and iron
present in the material but the basic mordenite structure remained intact. Calculations indicate
that at the above removal rate, the residual 137Cs on the zeolite will not by itself cause the
undissolved solids to exceed the ERDF acceptance criteria.

5.3.6 Polychlorinated Biphenyl Distribution

Laboratory tests were performed to determine the fate of the PCBs during nitric acid
dissolution (Mong et al. 1998). The laboratory tests used a discrete mixture of chlorinated
biphenyls (dichloro, tetrachloro, hexachloro, and octachloro) so decomposition of the PCB could
be detected by a change in the ratio. The results of the tests indicate that the PCBs will not
decompose in boiling nitric acid. This was expected because PCBs are very stable compounds.
Because PCBs are hydrophobic, most of the PCBs that are not carried into the offgas will be
adsorbed on the residual undissolved solids or on equipment. The expected distribution of the
PCBs during sludge processing was calculated using only the tetrachloro and hexachloro
compounds because they are most representative of the Aroclor 1254 PCB found in the basin
sludge. The laboratory tests found that 20% of the tetrachloro and hexachloro biphenyls were
volatized into the offgas, 50% plated out on the laboratory glassware used to conduct the test,
and 30% were adsorbed on the solids. The above PCB distribution was used for flowsheet
calculations.

The solution leaving the dissolver may contain up to 12 ppb PCBs (solubility limit in
water). Later sections of this document will discuss steps that will be taken to reduce the PCB
concentration in the offgas and downstream from the dissolver. The total amount of PCBs in the
sludge is estimated to be about 4.5 kg (Pearce et al. 1998). The total amount of PCBs that is
expected to plate out on process equipment is 50% of this or 2.25 kg. The PCBs plated out on
the equipment will be disposed of following the campaign during decontamination and
deactivation of the facility.
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5.3.7 Dissolution Process

This section describes the current process envisioned for dissolving the sludge based on
operating experience dissolving uranium oxide fines and discusses the results of ongoing
laboratory experiments.

The finely divided uranium oxide in the floor/pit and settler tank sludges will react very
rapidly in boiling nitric acid even at low concentrations. An engineering study of sludge
dissolution (Westra and Flament 1998) concluded that the best way to control the reaction rate
when dissolving this sludge is to first make up an acid solution in the dissolver and then slowly
add the sludge continuously over a period of 8 hours. This will limit the amount of finely
divided uranium that is available to react at any given time. The floor/pit sludge with an average
particle size of 10 pm will dissolve continuously as it is added to 2 to 6 M HNO3 at 100 'C.
Calculations show that a minimum acid concentration of 4.2 M is needed to continuously
dissolve the 500 im particles in the KW Basin settler tank sludge (Nevers and Flament 1998). If
the reaction rate is controlled by the sludge feed rate to the dissolver, dilute acid is not needed for
reaction control.

The 6 mm diameter particles of uranium metal that will be present in the canister/wash
sludge will dissolve much slower than the finely divided uranium oxides in the floor/pit and
settler tank sludge. The time required to completely dissolve the 6 mm particles in HN0 3 at
103 *C was calculated to be 71 hours in 3 M HNO3, 19 hours in 5 M HNO 3, and 12 hours in
6 M HNO 3 (Westra and Flament 1998, Nevers and Flament 1998). Using an acid concentration
of 6 M at close to boiling temperature for dissolving canister/wash sludge will result in a total
dissolution time of approximately 20 hours (8 hours to continuously feed the sludge to the
dissolver and another 12 hours to dissolve the 6 mm uranium particles in the last sludge fed to
the dissolver).

Based on the above discussion, all of the sludge streams should be dissolved by
continuously feeding the sludge into 6 M HNO 3 at 95 *C. It will take longer to dissolve the
canister/wash sludge than the other sludge streams due to the larger particle size, but otherwise
the process will be the same for all sludge streams.

The following paragraphs describe the process that will be used for dissolving the
K Basin sludges.

A batch of 600 L of 6 M nitric acid solution will be made up in the dissolver. The acid
will be agitated and heated to 95 'C. Then the sludge, with the resin beads removed, will be
pumped into the dissolver continuously at a rate of 2.5 L/min (20 kg solids/h). Air will be bled
into the dissolver vapor space to help oxidize NO to NO2 , which will improve NO2 absorption in
the condenser and absorber. The dissolver temperature and vacuum, along with the NO,
concentration in the offgas, will be monitored to ensure that the reaction is under control. The
concentration of xenon and 85Kr in the offgas will be monitored to track uranium metal
dissolution. The acid concentration will be monitored using a conductivity probe. Additional
acid will be added continuously to maintain the acid concentration at 6 M. At a feed rate of
2.5 L/min, it will take 8 hours to transfer the approximately 1215 L batch of sludge into the
dissolver.
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When dissolving floor/pit and settler tank sludge, the dissolver will be held at 95 *C for
2 hours after sludge addition is completed to ensure that all of the uranium is dissolved. The
dissolver will be held at 95 *C for a total time of approximately 10 hours.

When dissolving canister/wash sludge, the dissolver will be held at 95 *C for 14 hours
after the sludge addition is completed to dissolve the 6 mm particles of uranium metal that may
be present in the sludge. The 8 Kr and xenon concentration in the offgas will be monitored along
with the solution conductivity to determine the dissolution endpoint. When the 85Kr and xenon
concentration drops to zero and the solution conductivity levels off, it will be an indication that
essentially all of the uranium metal has dissolved. The total time that the dissolver will be held
at 95 *C for a batch of canister/wash sludge will be approximately 22 hours.

When sludge dissolution is complete, the dissolver will be cooled to 45 *C and the
solution will be transferred out of the dissolver to a centrifuge for solids/liquid separation. The
dissolver solution will be agitated during the transfer to keep the undissolved solids suspended so
that they are transferred out of the dissolver along with the solution. Following transfer of the
solution out of the dissolver, the dissolver will be rinsed with 380 L of water, which will then be
transferred out through the centrifuge.

5.3.8 Dissolver Equipment Description

A dissolver vessel with a capacity of 3785 L and a diameter of 120 cm is recommended
for dissolving the sludge as described in the previous section. With this configuration, the initial
6 M acid makeup in the dissolver will come to a depth of 51 cm. This is adequate to cover the
blades of a mechanical agitator. The final solution volume in the dissolver will be approximately
2250 L, which will come to a solution depth of approximately 190 cm. This would leave a
134 cm headspace in a 120 cm diameter, 3785 L tank.

The dissolver will have a mechanical agitator and internal cooling coils. A steam or hot
water jacket, or external electrical heaters, will most likely heat the dissolver. An elevated
drown tank will be connected to the dissolver so that water can be quickly added to quench the
reaction if necessary. Quench water will only be added if the dissolver solution temperature
and/or vacuum indicate the reaction rate is excessive.

The dissolver must be fabricated of a material that has good resistance to boiling
6 M HNO 3. An acceptable material of construction is 304 L stainless steel. Other materials may
also be acceptable.

A critical component of the sludge dissolution system as described above is the sludge
feed system. The feed system must be capable of feeding the sludge into the dissolver at a slow,
controlled rate without allowing the suspended solids to settle out in the transfer lines. This may
be done by recirculating the sludge from the sludge buffer tank through a small head tank located
directly above the dissolver. The recirculation rate will be high enough to keep all the solids
suspended. The sludge will then be fed from the head tank down a short vertical line into the
dissolver.
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5.3.9 Dissolver Instrumentation and Control

The following instrumentation will be used to monitor and control the dissolver. This list
should be considered the minimum required:

* Solution conductivity to monitor the acid concentration
* Solution temperature
" Liquid level
* Specific gravity
* Dissolver vacuum control system
* Sludge addition flow rate and control system
* Acid addition flow rate and control system
* NO, concentration in the offgas
* H2 concentration in the offgas
* 8Kr concentration in the offgas
* Xenon concentration in the offgas
* Gamma monitor to detect fissile material heel left in the bottom of the dissolver
* Cooling water flow rate
* Heater controls.

The vacuum control system will consist of an automatic control loop that will adjust a
flow control valve in the offgas system as necessary to control the dissolver vacuum at the set
point.

The principal method used to ensure that the reaction remains under control is the slow,
continuous sludge feed to the dissolver. This limits the amount of finely divided uranium that
can be in the dissolver at any time because the small particles will dissolve very quickly in
6 M HNO3. The dissolver operating temperature will be 95 *C, which is close to the optimum
temperature for dissolving uranium. Any increase in temperature will cause little, if any,
increase in reaction rate.

The following paragraph describes the dissolver reaction control scheme as envisioned at
this time.

The dissolver temperature and vacuum, as well as the NO, concentration in the offgas,
will be closely monitored to ensure that the reaction remains under control. If the temperature
increases to 100 *C, sludge addition and HNO 3 addition will be stopped and the cooling water
flow will be increased. The sludge addition control system will be interlocked to the temperature
instrument to automatically stop sludge addition at 105 'C, if it has not been done manually. If
the temperature and NO, concentration continue to increase after the sludge feed is stopped and
the cooling water increased, water will be added from a drown tank to quench the reaction.
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5.3.10 Dissolver Criticality Safety

A soluble nuclear poison and fissile material mass limits on the lag storage vessel and
dissolver will be used to ensure criticality safety. The soluble nuclear poison will be added to the
lag storage vessel before transferring a batch of sludge into the vessel.

For mass control, the amount of fissile material transferred into the lag storage vessel will
be measured using either a fissile material detector, or a combination of load cells and level
instrumentation. A fissile material detector is the preferred method, but if it is not feasible or
cost effective to fabricate a fissile material detector, the combination of load cells and level
instrument will be used.

The minimum critical masses for 1.0% and 1.25% enriched uranium with no burnup are
2000 and 612 kg, respectively (Kessler 1998). The KW Basin has stored 1.25% enriched fuel so
the 612 kg minimum critical mass would apply to KW Basin sludge. Assuming that the lag
storage vessel and dissolver mass limit is set at one-third of the minimum critical mass, the
uranium mass limit would be 204 kg for sludge from the KW Basin. This is a factor of
1.27 times the total mass of dry sludge in a 160 kg dissolver batch.

The uncertainty associated with the fissile material in the dissolver heel will have to be
included in the mass limit. The uncertainty will increase with each subsequent batch of sludge
processed through the dissolver without verifying the size of the heel. A gamma monitor and
periodic inspections will be used to ensure that there is not a heel buildup.

5.4 SOLIDS/LIQUID SEPARATION AND WASHING

The undissolved solids must be removed from the dissolver product stream to meet the
waste tank acceptance criteria. The PCB concentration limits are the most restrictive limits in
the acceptance criteria as far as solids separation is concerned. The concentration limit for PCBs
is 0.5 ppb in the liquid and 2 ppm in solids. Because PCBs are hydrophobic, most of the PCBs
will be associated with the solids. Therefore, a very good solids/liquid separation must be
achieved to ensure that the PCB concentration in the stream sent to the waste tank will be below
the limits.

The ERDF waste acceptance criteria require that the waste be non-TRU (less than
100 nCi/g of TRU) with the 1 7Cs concentration less than 32 Ci/m 3. To meet these criteria, the
interstitial liquid containing TRU and 137Cs dissolved in acid must be thoroughly washed from
the solids. This will be done as part of the solids/liquid separation process.

Most of the undissolved solids will come from the dissolution of floor sludges
(streams KEl and KW1). Laboratory studies by Pacific Northwest National Laboratory
(Carlson et al. 1998a) indicate that 7 to 16 wt% of the floor sludge will remain undissolved at the
end of each sludge dissolution step. The undissolved solids will be about 91% SiO 2 with the rest
being mostly A1 20 3, FeOOH, carbon, and miscellaneous material. The particle size of the
undissolved solids will be in the 0.1 to 200 pm range with more than 96 vol% of the particles
greater than 5 pam in diameter.
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Technologies for separating the solids from the dissolver product and leachate streams
were evaluated to determine whether a centrifuge, filters, settling, or a combination of those
methods should be used (Duncan and Zimmer 1998). Separation of the solids by settling was
eliminated as an option due to the extended time that would be required for the small particles in
the undissolved solids to settle. After reviewing various filter and centrifuge designs, it was
concluded that the best way to separate the solids was to use a sedimentation centrifuge followed
by a polishing filter.

A Robatel DPC 900 centrifuge can be expected to achieve at least 95% solids removal
efficiency in this application and was recommended for the first step in solids separation. This
centrifuge has a proven record in nuclear service at the La Hague and Sellafield reprocessing
plants.

The Robatel DPC 900 centrifuge is a solid bowl centrifuge equipped with a high-pressure
spray to remove the solids from the sides of the bowl. A vertical shaft running through the
center of the bowl rotates the bowl. As dissolver product or leachate is fed into the centrifuge
bowl, the solids and the liquid are forced against the inside wall of the bowl by centrifugal force.
The solids are retained below baffles on the sides of the bowl. The clarified liquid overflows the
baffles and the top of the bowl and drains to the clarified liquid tank. This type of centrifuge can
be used to wash the solids after they are separated from the liquid. The solids are cut from the
side of the bowl by a high-pressure spray while the centrifuge is rotated at low speed. The spray
also washes the solids by diluting the interstitial liquid. The centrifuge then returns to high speed
to separate the solids from the wash solution. Up to 18 kg of solids (dry basis) can accumulate in
the centrifuge bowl before it needs to be cleaned out.

A polishing filter will be required downstream of the centrifuge to remove the small (0.1
to 5 pm) particles that pass through the centrifuge. This will be less than 5% of the particles in
the stream before centrifugation. A cartridge filter with polyethylene filter elements was
recommended for the polishing filter. The 3 M cartridge filter evaluated for this application has
a solids removal efficiency of 99%. The filter elements will be made of polyethylene so they
will also serve as a PCB adsorber because PCBs are hydrophobic. In laboratory studies by
Pacific Northwest National Laboratory, more than 90% of the PCBs in the liquid phase were
removed by filtration through a polyvinylidene fluoride filter (Mong et al. 1998). The efficiency
of the polyethylene filter in removing PCBs is expected to be similar to the efficiency of the
polyvinylidene fluoride filter used in the laboratory test.

The combined solids removal efficiency of the centrifuge and polishing filter will be
greater than 99.5%.

The solids separation and washing will be done as follows. The dissolver product with
suspended solids will be transferred from the dissolver to the centrifuge. The clarified liquid will
overflow the centrifuge bowl and drain to the clarified liquid tank. From there, it will be
transferred through the cartridge filter to the adjustment tank.

The pressure drop across the filter will be monitored and the filter elements will be
changed out when the pressure drop approaches the design limit, or when the flow rate through
the filter decreases to the point that it is slowing down sludge processing. Calculations indicate
that about 49 filter cartridges will be used to process all the sludge (Pearce 1998). Of these, 46
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are expected to be non-TRU and will be sent to ERDF for disposal. One of the filter cartridges is
expected to exceed the TRU threshold of 100 nCi/g, but have a PCB concentration below the
treatment standard in the TSCA. This filter will be stored as TRU waste for disposal at the
Waste Isolation Pilot Plant (WIPP). There is currently no disposal path for the two filter
cartridges that are expected to be both TRU and TSCA regulated for PCBs. These will be stored
until a disposal path is identified. The used filter cartridges that will be sent to ERDF will be
grouted in 208 L drums. One drum will be needed for each filter cartridge.

The solids that are removed by the centrifuge will be washed once with dilute nitric acid
or water before being transferred out of the centrifuge to the leaching tank where additional TRU
and fission products will be leached from the solids. Section 5.7 describes the solids leaching
process.

5.5 SOLUTION ADJUSTMENT

After the dissolver product solution has been transferred through the cartridge filter into
the adjustment tank, depleted uranium and iron will be added to the solution as neutron
absorbers. The addition of neutron absorbers is needed to meet TWRS requirements for
criticality control in tank 241-AW-105. Depleted uranium and iron will be added as absorbers
for the 2 U and 2 .Pu, respectively. Both absorbers will be added because laboratory studies
have shown that after co-precipitation of plutonium and uranium under simulated waste tank
conditions, plutonium can selectively dissolve if it is exposed to carbonate or
ethylenediaminetetraacetic acid (EDTA) (Krot et al. 1998). Carbonate and EDTA are both
present in the Hanford Site waste tanks.

Depleted uranium is the best absorber for 235U because 2 3 5U and 2 3 8U cannot be separated
chemically. Iron has been used for many years as an absorber in plutonium-bearing waste sent
from the Plutonium Finishing Plant to underground waste tanks. Other metals could be used as
well as iron for a plutonium absorber, but iron is already present in the waste tanks and its use as
a plutonium absorber is addressed in the TWRS authorization basis. Iron dissolved from
KE Basin floor sludge will supply most of the iron that is required for a plutonium absorber
when processing that sludge stream.

Before addition of the absorbers, the solution in the adjustment tank will be agitated for at
least 0.5 hours and then sampled. The samples will be analyzed for 2 3 9/2 4 0Pu, uranium isotopic,
"Cs,' 90Sr, H', iron, aluminum, calcium, total organic carbon, PCBs, and other things as required

by TWRS acceptance criteria. The results of the 239/240Pu, uranium isotopic, and iron analyses,
along with the volume in the tank, will be used to determine how much depleted uranium and
iron will need to be added as absorbers. The results of the 239/240Pu and uranium isotopic
analyses also will be used for fissile material accountability. Approximately 2 days may be
needed for the laboratory to complete the 239/240Pu analysis depending on the analytical technique
used. The facility will install two or three adjustment tanks, if required, to prevent analytical
turnaround time from delaying processing.

Depleted uranium (0.3 wt% 2..U) will be added as necessary to lower the enrichment to
less than 0.84 wt% 23 U as required by TWRS (Carothers et al. 1997). Characterization samples
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of the basin sludge have shown that the average uranium enrichment is below 0.84 wt% 23 U
(Pearce et al. 1998), but individual samples had uranium enrichments as high as 1.25 wt% 2"U.

Iron will be added as necessary to obtain an iron to plutonium weight ratio of 353:1.
Characterization samples have shown that the average iron to plutonium weight ratio in the
KE Basin floor sludge is 740:1 (Pearce et al. 1998). However, the sludge will not be processed
as a homogeneous mixture so iron will need to be added to some batches.

The depleted uranium will be added as a concentrated uranyl nitrate solution and the iron
will be added as ferric nitrate solution. The absorber solutions will be made up in the uranyl
nitrate makeup tank and ferric nitrate makeup tanks, respectively. It is doubtful that depleted
uranyl nitrate solution is available, so it is assumed that depleted U0 3 powder will be dissolved
in nitric acid to make up the uranyl nitrate solution. The solution in the adjustment tank will be
at a temperature of approximately 40 'C when the absorbers are added. The solution will be
agitated during absorber addition and for at least 0.5 hours afterwards before the solution is ready
for transfer to the neutralization tank for the neutralization/precipitation step.

Table 5-2 presents the process parameters for the solution adjustment tank.

Table 5-2. Adjustment Tank Parameters.

Pu poisoning
Requirement on Fe/Pu ratio 353
Fe(N03)3 concentration 2.0 M

U235 dilution
Requirement on U enrichment < 0.840%

Maximum U enrichment in KE 0.947%
Ratio of concerned sludge in KE 16.50%

Maximum U enrichment in KW 0.947%
Ratio of concerned sludge in KW 16,50%

U02(NO3)2 concentration 1.0 M
U enrichment in U02(NO3)2 0.30%

NaNO2 adjustment after neutralization
NaNO2 final concentration According to TWRS requirements on [N2-] or [OH-

I+[N02-l
NaNO2 additives initial concentration 40%

Water adjustment after neutralization
Solids concentration of slurry sent to TWRS 40 g/l
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5.6 NEUTRALIZATION/PRECIPITATION

The acidic dissolver product solution will be reacted with 19 M sodium hydroxide at
40 'C to neutralize the solution and co-precipitate the uranium, plutonium, and iron. The
aluminum, americium, and strontium in the solution will also precipitate. A small amount of
aluminum may redissolve at a pH greater than 10, but it is assumed that this will be a negligible
amount. The cesium will remain in solution.

The amount of NaOH needed to neutralize the solution will be calculated from the
amount of uranium and iron absorber added and the uranium, iron, aluminum, and H analyses
from the sample taken in the adjustment tank.

Uranyl nitrate reacts with NaOH to form sodium diuranate (nominally Na2U20 7 but
actually a mixture of salts). The following equation represents the reaction:

2UO 2(N0 3 )2 + 6NaOH -+ Na 2U20 + 4NaNO3 + 3120

The following equation shows the reaction of plutonium nitrate with NaOH:

Pu(N0 3)4 + 4NaOH -> PuO 2 + 4NaNO3 + 2H 2 0

Ferric nitrate and aluminum nitrate react with NaOH according to the following
reactions:

Fe (NO3)3 + 3NaOH -* FeOOH + 3NaNO3 + H20

Al (NO3)3 + 3NaOH -) Al (OH)3 + 3NaNO3

Nitric acid will be neutralized by NaOH as follows:

HNO 3 + NaOH -> NaNO 3 + H20

Unreacted oxalic acid from the solids treatment steps will be neutralized as follows:

H 2C 20 4 + 2NaOH - Na2C204 + 2H20

It is assumed that all of the above reactions will go to completion so 3 moles of NaOH
will be needed for every mole of uranium, iron, and aluminum in solution. One mole of NaOH
will be needed to neutralize each mole of acid. Additional NaOH as well as NaNO2 will be
needed to meet TWRS waste tank requirements. These requirements vary depending on the
nitrate concentration. The nitrate concentration in the neutralization tank will vary from less
than 1 M to greater than 3 M depending on the sludge stream, so the TWRS requirements for
NaOH and NaNO 2 also will vary. The neutralization tank will be equipped with cooling coils to
remove the heat generated by the neutralization reactions.
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The Institute of Physical Chemistry in Moscow, Russia conducted laboratory studies
(Krot et al. 1998) to determine optimum precipitation conditions for dissolved sludge. One of
the areas studied was the order of mixing to determine if the acidic dissolver solution should be
neutralized by direct strike (NaOH added to acid solution) or reverse strike (acid solution added
to NaOH). During caustic precipitation, the order of mixing can affect the particle size of the
precipitate. The crystal size of the precipitate must be less than 50 Pm to meet TWRS
acceptance criteria.

The Institute of Physical Chemistry study indicated that both methods of mixing the
reactants (direct strike and reverse strike) resulted in a precipitate with a crystal size much less
than the 50 pim criterion. The study did not find any clear advantage for either of the orders of
mixing. An engineering study of the neutralization process recommended that reverse strike
neutralization be used (Klein 1998). The recommendation to use reverse strike for the caustic
precipitation was based on the fact that direct strike precipitation of waste streams containing
uranium and aluminum has caused line plugging problems at the Hanford Site in the past.
Reverse strike neutralization of these same streams produced a slurry that could be transferred
without plugging transfer lines. However, the aluminum concentration in the waste streams that
caused line plugging problems after direct strike neutralization was considerably higher than it
will be in the sludge waste stream.

Because reverse strike neutralization has been selected, the NaOH will be added to the
neutralization tank first, and then the acidic sludge stream will be pumped in from the adjustment
tank. Following neutralization, NaNO 2 will be added.

Dilution water will also need to be added at this time when processing some of the sludge
streams to ensure that after precipitation the slurry will be dilute enough that it can be transferred
without plugging lines. The current design for the sludge unloading station at tank 241-AW-105
requires pumping the sludge through 15 in of 3.8 m diameter line with a slope of 2.1 cm/m.
Laboratory studies by Pacific Northwest National Laboratory have indicated that caustic
precipitation of uranium at concentrations greater than 40 g/L will produce a slurry that probably
cannot be transferred without risking line pluggage (Ryan 1992). Dilution water will be added as
needed to reduce the total solids concentration to less than 40 g/L.

The Institute of Physical Chemistry study also analyzed the plutonium and americium
concentration in the supernate after precipitation, and investigated the effects of varying the
aluminum, iron, and uranium concentrations. Varying the composition of the solution had little
effect on precipitation. The combined plutonium and americium concentration in the supernate
after solids precipitation was found to be less than 100 nCi/g, which makes the supernate non-
TRU.

Laboratory studies of PCB distribution during neutralization showed that 95% of the
PCBs in the liquid ended up with the precipitated solids following neutralization (Mong et
al. 1998). Material balance calculations indicate that the maximum PCB concentration in the
neutralized waste will be 0.01 ppb in the liquid and 0.66 ppm in the precipitated solids. These
concentrations are below the limits of 0.5 ppb in the liquid and 2 ppm in the solids.
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The total volume of neutralized waste to be sent to tank 241-AW-105 is approximately
1620 m3. Table 5-3 shows the total volume generated by each sludge stream and the average
composition.

Table 5-3. Sludge Treatment Summary.
KEl KE2 KWL KW2 KW3 Supernate insoluble

solids
Total sol'n to 965.6 m 217.4 m 92.6 M 107.2 m 204.5.L in 3.2 m3

TWRS
Percent of total 59.6% 13.4% 5.7% 6.6% 12.6% 2.0%
Solid conc before 14 g/L 52 g/L 4.8 g/L 58 g/L 54 g/L 0.01 g/L
H20 adjustment I
Solid conc after 14 g/L 40 g/L 4.8 g/L 40 g/L 0 g/L .01 g/L
H20 adjustment
PCB in liquid 0.01 ppb 0.01 ppb .00 ppb 0.00 ppb .01 ppb E .0E0ppb
PCB in solids 0.664 ppm 0.005 ppm ).000 ppm 0.000 ppm 0.008 ppm .001 ppm

PCB = polychlorinated biphenyl
TWRS = Tank Waste Remediation System

5.7 LEACHING OF DISSOLVER RESIDUE FOR TRANSURANIC AND CESIUM
REMOVAL

Laboratory studies of K Basin sludge dissolution found that the TRU and '"Cs
concentration in the undissolved solids exceed the ERDF acceptance criteria. An 8 wt% oxalic
solution has been shown to be effective for dissolving iron-bearing sludge at the Savannah River
Plant (Bradley and Hill 1977). An engineering study was performed to determine the best
chemical reagents to use for leaching the TRU and cesium from the solids (Bechtold 1998). The
engineering study recommended several chemical combinations that should be tested in addition
to oxalic acid.

The Pacific Northwest National Laboratory conducted laboratory leaching studies to test
the recommended leach chemicals using the residue to form K Basin sludge dissolution tests.
The leach tests showed that the best solution for leaching TRU and cesium from the dissolver
residue was 4.8 M nitric acid and 0.24 M hydrofluoric acid at 90 'C for 4 hours (Delegard et
al. 1998). Table 5-4 shows the dissolution factors obtained in the laboratory leaching tests.
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Table 5-4. Solid Leaching Process Parameters.

Leaching solution

Amount 20 cm3/g of residues
HNO3 4.80 M
HF 0.24 M

Dissolution factors on radioactive elements contained in the solids

Pu 89.00%
Am 95.00%
Cs 68.00%
Sr 83.00%

Dissolution factors of solids

AI(OH)3 0.00%
A1203 0.00%
FeOOH 0.00%
C 0.00%
CaO 0.00%
C02 0.00%
SiO2 0.00%
Miscellaneous 0.00%
Zircaloy 0.00%
Grafoil 0.00%
U 83.00%
U307 83.00%
UH3 83.00%
U02 83.00%
U04-4H20 83.00%
PCB 0.00%
Zeolite 0.00%
OIER 0.00%

Decontamination factors on radioactive elements contained in Resins

Pu 86.00%
Am 64.00%
Cs 54.00%
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In the sludge treatment facility, the nitric acid and hydrofluoric acid will be transferred
from separate makeup tanks into the leach tank to make up the leach solution. Following
leaching, the leach solution and suspended solids will be sent to the centrifuge for solids/liquid
separation and solids washing as described in Section 5.4. The solids will be washed three times
with water before being removed from the centrifuge. The chemical composition and particle
size distribution of the leached solids will be essentially the same as before leaching. That is, the
solids will be mostly Si0 2 with small amounts of A120 3, FeOOH, carbon, and miscellaneous
material. The particle size of the leached solids will be in the 0.1 to 200 pm range with more
than 96 vol% of the particles greater than 5 ptm in diameter.

The washed solids will be transferred from the centrifuge to the solids reception tank for
eventual grouting along with the leached resin beads. This will be done at the end of the
processing campaign as described in Section 5.9.

The clarified leachate will drain from the centrifuge to the clarified liquid tank and then
will be transferred through the cartridge filter to the adjustment tank. There it will be combined
with the clarified dissolver product stream.

The sample analysis from the adjustment tank will be used to determine if the solution
contains enough aluminum to complex the free fluoride from the leach solution. An aluminum
to fluoride mole ratio of 1:3 is needed to complex free fluoride sufficiently to prevent corrosion
of 300 Series stainless steel. Adequate aluminum will be present in the combined leach and
dissolver product solution when processing most sludge streams. Aluminum nitrate will be
added to the adjustment tank, if necessary, to complex the free fluoride.

5.8 LEACHING OF RESIN BEADS FOR TRANSURANIC AND CESIUM REMOVAL

The resin beads that are separated from the sludge stream in the elutriation column will
exceed the ERDF acceptance criteria for TRU and 13 7Cs. An engineering study was done to
select chemical reagents that should be used for leach tests of resin beads from K Basin sludge
samples (Dodd 1998). The engineering study recommended several reagents, which were then
used in laboratory leach tests with resin beads from sludge samples.

The laboratory leach tests indicated that the best reagent for resin bead leaching was a
solution of 0.1 M oxalic acid and 2 M nitric acid at 40 'C for 4 hours (Delegard and
Rinehart 1998). Table 5-5 shows the decontamination factors obtained in the laboratory leaching
tests.

The resin bead leaching will be done in the leach tank. The nitric acid and oxalic acid
will be transferred from separate makeup tanks into the leach tank to make up the leach solution.

Following the resin bead leaching, the leach solution and suspended resin beads will be
sent to the centrifuge for solids/liquid separation and resin washing as described in Section 5.4.
The resin will be washed twice with water before being removed from the centrifuge.
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Table 5-5. Resin Leaching Process Parameters.

Leaching solution

Amount 15 cm3/g of residue
HNO3 2.0 M
Oxalic acid 0.9%

Decontamination factors on radioactive elements contained in Resins

Pu 86.00%
Am 64.00%
Cs 54.00%

Dissolution factors of solids coining together with the resin stream

AI(OH)3 90.00%
A1203 90.00%
FeOOH 90.00%
C 0.00%
CaO 80.00%
C02 0.00%
Si02 0.00%
Miscellaneous 9000%
Zircaloy 0.00%
Grafoil 0.00%
U 92.50%
U307 92.50%
UH3 92.50%
U02 92.50%
U04-4H20 92.50%
PCB 0.00%
Zeolite 0.00%
OIER 0.00%
Dissolution factors on radioactive elements contained in the solids coming together

_____ with-theresin-stream-,

Pu 98.00%
Am 82.70%
Cs 53.30%
Sr 92.50%
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The washed resin beads will be transferred from the centrifuge to the solids reception
tank for eventual grouting along with the undissolved solids. This will be done at the end of the
processing campaign as described in Section 5.9.

The leachate will drain from the centrifuge to the clarified liquid tank and will then be
transferred through the cartridge filter to the adjustment tank. There it will be combined with the
clarified dissolver product stream.

5.9 GROUTING OF RESIN BEADS AND UNDISSOLVED SOLIDS

After each batch of resin beads and undissolved solids from the dissolver are leached
with appropriate reagents in the leach tank, they will be transferred as a slurry to the solids
reception tank. This tank will be large enough to hold the resin beads and undissolved solids
from the entire sludge processing campaign. Including the slurry water, this will come to a total
volume of 51 mi. It will contain approximately 9700 kg of solids/resin on a dry basis. At the
end of the campaign, the solids/resin mixture will be thoroughly agitated to homogenize the
solids so that representative samples can be obtained. Samples of the solids/resin mixture will be
analyzed to characterize the waste and ensure that the grouted waste will meet the ERDF waste
acceptance criteria.

When solids characterization has been completed, the solids will be transferred as a slurry
to Chem Nuclear L14-170 cask liners for grouting (Pearce 1998). Excess liquid will be decanted
from the solids to obtain the appropriate solids/liquid ratio for grouting. The total liquid that will
be decanted during the grouting process will be about 32 mi3 . This liquid will be routed through
the filter for solids removal and then to the neutralization tank for transfer to the underground
waste tank.

The grout containers will be equipped with an agitator and addition lines for waste, water,
and grout mix. The grout formulation will be based on the composition of the solids. After the
grout mix has been added and the mixture allowed to cure, the waste will be ready for transport
to ERDF.

The final grout matrix will contain about 15% dry sludge solids. Each L14-170 liner will
contain 4.8 m3 of grouted waste and seven will be required for a total grout volume of about
32 m.

Flowsheet calculations show that the TRU concentration of the combined solids in the
solids hold tank will be 36 nCi/g which is less than the ERDF limit of 100 nCi/g. The
concentration of 1 37Cs and other radionuclides will also be below the ERDF disposal limits

5.10 OFFGAS TREATMENT

The dissolver offgas will be routed through a condenser before it is combined with the
offgas from the other vessels. The combined offgas will be routed through the NO, absorption
system and high-efficiency mist eliminator, heated above its dew point, and then routed through
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HEPA filters and before it is exhausted to the stack. The offgas will be sampled and monitored
to verify that it complies with regulatory criteria.

The Washington State Department of Health (DOH) administers radioactive airborne
emissions under WAC 246-247. The Washington State Department of Ecology (Ecology)
administers nonradioactive air contaminants under WAC 173-400.

The determination of the control and monitoring systems required to comply with BACT
and BARCT is dependent on process design and the specific pollutants emitted from the process.
The DOH and Ecology must be consulted during the design phase to ensure that BACT and
BARCT requirements are met. Therefore, the following discussion is a proposed strategy with
the reasoning behind it.

5.10.1 Radioactive Gases

Radioisotopes of iodine, krypton, and xenon are present in nuclear fuel when it is
discharged from the reactor and residual amounts may be present in the sludge in the KE and
KW Basins. Residual amounts of these gases are expected to be found only in metallic uranium
fuel pieces in the sludge. Most of the uranium in the sludge has reacted with water to form
uranium oxide compounds. The gaseous fission products associated with this uranium have
already been released as the uranium reacted with water. The sludge database document
(Pearce et al. 1998) indicates that there will be a total of 3.09 MT of uranium metal in the sludge.

Because all of the fuel in the storage basins has been out of the reactor for at least
10 years and most of it has been out for more than 25 years, short-lived isotopes such as 131,
13mXe, and 133Xe have now decayed to insignificant levels. This is confirmed by the fission
roduct decay tables calculated by the ORIGEN computer code (Schwarz 1997). Kryton-85 and
I29 have longer half lives so they will still be present in metallic fuel pieces, although 129I is only

present at very low concentrations. By the time the sludge is processed, it will be 30 years since
most of the fuel in the basins was discharged from the reactor.

Table 5-6 shows the curies/ton of 1291 and 85Kr present in 12% 240pU Mark IV fuel 20 and
30 years after reactor discharge. The data were taken from the ORIGEN computer code printout.
Table 5-7 shows the total estimated 129I and 85Kr present in the basin sludge based on 3.09 MT of
uranium metal.

Table 5-6. Iodine-129 and Krypton-85 Content of 1 Metric Ton Uranium of N Reactor Fuel.
1 1 20 years after discharge 1 30 years after discharge

odine-129, Ci/MTU 2.648E-3 2.648E-3
Krypton-85, Ci/MTU 251 131
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Table 5-7. Total Estimated Iodine-129 and Krypton-85 in K Basin Sludge.
20 years after discharge 1 30 years after discharge

Iodine-129, Ci 8.2 E-3 8.2 E-3
Krypton-85, Ci 775 404

Krypton removal and disposal techniques are limited because it is a chemically inert
noble gas. Krypton has been removed from reprocessing plant offgas streams using a cryogenic
process. However, once the 85Kr is removed, it must be stored in gas cylinders, which may be a
worse hazard than allowing it to be released from the stack. Therefore, it should be proposed to
DOH that krypton removal equipment not be included in the sludge treatment design.

Technology for iodine removal from offgas is well developed. Control of 129I in the
offgas can be done by using a silver zeolite bed or similar iodine removal technology. However,
because the total 129 present in the sludge is less than 10 mCi (see Table 5-7), it should be
proposed to DOH that iodine removal equipment also is not necessary for the sludge treatment
system.

5.10.2 Radioactive Particulates

High-efficiency particulate air filters are commonly identified as BARCT for controlling
radioactive particulates (RL 1997). Parallel HEPA filter units will be used so that one filter unit
can remain in service while the other is taken off line to replace the filter element. A heater will
be necessary upstream from the filters to ensure that the offgas temperature remains above the
dewpoint. If moisture reaches the filters it will increase the pressure drop and allow radioactivity
to leach through the filter media.

5.10.3 Nitrogen Oxides

Nitrogen oxides will be generated during dissolution of the sludge in nitric acid. The
amount of NOx generated and the mix between NO and NO2 depends on the dissolver operating
conditions and the type of sludge being processed. The state of Washington small-quantity
emission limit for NOx is 7727 kg/yr or 0.91 kg/h. If the NO, release from the sludge processing
facility exceeds these limits, a dispersion modeling analysis must be done to determine the
concentration at the Site boundary. The NO, concentration at the Site boundary must be less
than 100 pg/m3. The sludge processing facility will be designed to reduce the NOx to less than
7727 kg/yr or 0.91 kg/h.

The NO, leaving the dissolver will be a mixture of NO, which is only slightly soluble in
water, and NO2, which is very soluble in water. If air is present in the offgas, oxygen in the air
will react with the NO to form NO2 by the following reaction:

2NO + 02 -> 2NO 2
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2NO2 -> N 20 4

In an absorption column, the NO2 will be absorbed in water and react to form HNO3 as
follows:

N 20 4 + H2 0 4 HNO2 + HNO3

3HNO 2 - 2HNO3 + NO

3NO2 + H2 0 - 2HN0 3 +NO

To recover the NO formed by the last two reactions, it must be reoxidized to NO2 and
absorbed before it leaves the column. An air bleed can be used to help oxidize the NO to NO2 to
improve NO, recovery efficiency.

Four NO, absorber configurations were evaluated using a computer model that has been
validated by operating data from the La Hague plant in France (Ponvert and Flament 1998). The
evaluated configurations are as follows:

* Single column using water as the scrub solution and an air bleed to oxidize the NO to
NO2

* Two absorption columns using water as the scrub solution and an air bleed to oxidize
the NO to NO2

* Two absorption columns - the first using a water scrub and the second using a caustic
scrub; air bleed to oxidize the NO to NO2

* Two absorption columns using water as the scrub solution and oxygen-enriched air
(40% 02) to oxidize the NO to NO2

All of the configurations evaluated used 0.21 m diameter packed columns with pall ring
packing. The first three configurations used a packing height of 10 m, while the last
configuration used a 6 m packing height because the use of oxygen-enriched air for oxidation
made it more efficient. The study described the advantages and disadvantages of each
configuration. All four of the configurations could reduce the NO, concentration to less than
0.91 kg/h.

The NO. concentrations in the Ponvert and Flament study were calculated using the
conservative assumption that the sludge is composed of 50% U0 2 and 50% uranium metal with
no other components. Because of this conservative assumption, the NO, flow rate is higher in
this study than in the flowsheets calculated in the Appendixes. The flowsheets in the
Appendixes were calculated using nominal sludge compositions from the design basis feed
document for sludge (Pearce et al. 1998).
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An evaluation based on BACT is needed to finalize the NO control configuration. The
DOH and Ecology must be consulted at this time to ensure that the BACT requirement is met.

There appears to be a considerable benefit in using enriched air to reduce the column
height, so the fourth configuration was selected as the baseline for the sludge processing facility.
The following paragraphs describe the NO, recovery system.

The initial NO, removal from the dissolver offgas will occur in the downdraft condenser.
The remaining NO. removal will be achieved by a NO, absorption system consisting of two
columns with water used as the scrub solution. Air enriched to 40% oxygen will be added
upstream of the absorption columns to oxidize NO to NO2

Scrub solution draining from the bottom of the columns will be collected in a tank and
recirculated to the top of the columns. The scrub solution will be cooled to improve NO.
absorption efficiency.

When the HNO 3 concentration in the scrub solution increases to 6 Mi, part of the scrub
solution will be transferred to the dissolver during makeup of a batch of dissolver solution.
Fresh water will be added to the top of the absorption column to replenish the volume of scrub
solution. The absorption column will be designed to remove a minimum of 90% of the NO.
leaving the condenser. The configurations evaluated in the engineering study achieved greater
than 95% NO. removal.

The absorption of NO, in water or dilute HNO 3 is a widely used commercial process. In
the past, the DOH has accepted absorption columns as BACT for NO, recovery at the
Plutonium-Uranium Extraction and U0 3 plants at the Hanford Site.

5.10.4 Polychlorinated Biphenyls

Laboratory studies have been done of the PCB distribution in boiling nitric acid
containing iron filings to simulate conditions in the sludge dissolver (Mong et al. 1998). The
results of these studies showed that after 8 hours in boiling HNO 3, 30% of the PCBs were
adsorbed on the solids, 50% plated out on the laboratory glassware used to conduct the test, and
20% was volatilized into the offgas system. The PCB distribution in the sludge processing
facility may be somewhat different than it was in the laboratory test because the laboratory tests
were done using much higher PCB concentrations than will be present in the sludge dissolver.
This was done to get more accurate analytical results than could be obtained if the lower PCB
concentrations that will be present in the sludge dissolver were used in the tests.

Because there is considerable uncertainty in extrapolating the results of the laboratory
PCB tests to plant conditions, a granulated activated carbon bed should be installed in the offgas
system to ensure that the PCB concentration in the offgas will be less than the 10 pg/m3 limit.
Granulated activated carbon is an established technology for trapping PCBs in offgas systems
(Ashworth 1998).
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5.11 SLUDGE TREATMENT SUMMARY

The sludge processing facility described in this document will receive a total of 50.6 m3
of sludge. This sludge will be processed in 214 batches, which will generate about 1620 m3 of
waste slurry that will be transferred to a double-shell waste tank. The waste will contain
approximately 35,400 kg of solids (dry basis).

The process will also generate about 32 M3 of grouted waste that will be transported to
ERDF for disposal. This will take seven grout containers each having a capacity of 4.8 m3.
There will also be 49 waste drums generated for disposal of filter cartridges. Forty-six of the
filter cartridges will be grouted in drums sent to ERDF, one will be TRU waste that will
eventually be sent to WIPP, and two filter cartridges will be TRU waste containing PCBs at
concentrations too high to go to either ERDF or WIPP. These two filter cartridges will be stored
in drums until a disposal path is determined.

Table 5-8 shows a summary of sludge treatment parameters for the five sludge streams
and the grouted waste.
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KEI K2WI KW2 KW3 Residues TOTAL
_________ _________ _________ ________ _________ Groutinn _ _____

Volume of as-settled sludges

Total Solids
U
PCB in solid
TRU
OIER

Mudge treatmient
Number of batches
Dry solids per batch
Dissolution condition

C0ndftonned wastes toEROIF
Amount of dry residues to be grouted

Total amount of grouted wastes produced
Number of 4.8 m3 liners drums produced
TRU

Wastes to TWRS.
Total solution sent to TWRS

Ratio Final Vol / Ini Vol
Solid concentration before water adjustem
Solid concentration after water adjustemen

PCB liq
PCB sol

Number

PCB sol
TRU Activity
Destination

41.5 m3
82.0%
564 g/l
63 g/l

191.5 ppm
17 335 nCi/g
29.4 kg/m3

146.1
160 kg
6.0 M

8,115 kg
82.7%

965.6 m3

59.6%
5.4

14 g/l
14 g/l

0.01 ppb
0.664 ppm

40.4
83.6%

4.870 ppm
29 nCi/g
ERDF

2.4 m3
4.7%
1650 g/l
1190 g/l
0.6 ppm

192 684 nCi/g
14.4 kg/m3

24.4
160 kg
6.0 M

297 kg
3.0%

217.4m3
13.4%

7.5
52 g/l
40 g/l

0.01 ppb
0.005 ppm

1.3
2.6%

53.257 ppm
6 643 nCi/g

WIPP

4.7 m3
9.2%
382 g/l
19 g/I

0.0 ppm
6 666 nCi/g
0.0 kg/m3

11.2
160 kg
6.0 M

1,134 kg
11.6%

92.6 m3
5.7%

6.8
4.8 g/l
4.8 g/l

0.00 ppb
0,000 ppm

5.5
11.4%

0.000 ppm
8 nCi/g
ERDF

0.6
1.2%

152.172 ppm
10 386 nCi/g

WIPP

0.2 m3
0.4%

8216 g/l
7375 g/l
0.0 ppm

265 889 nCi/g
0.0 kg/m3

10.2
160 kg
6.0 M

150 kg
1.5%

3.7%
1910 g/
1175 g/l
4.2 ppm

192 508 nCi/g
0.0 kg/m3

22.4
160 kg
6.0 M

119 kg
1.2%

50.58 m3

214.4

9,815 kg

65,434 kg
6.7

3 1 nCi/g

1620 m3

7.6
17 g/l
22 g/

0.01 ppb
0.262 ppm

48.4

t~3

U'

9.815 kg

65,434 kg
6.7

31 nCi/g

33.2 m3
2.0%

0.01 g/l
0.01 g/l

0.00 ppb
0.001 ppm

a

0

0

107.2 m3
66%

8.9
58 g/l
40 g/l

0.00 ppb
0.000 ppm

0.6
1.2%

0.000 ppm
5 385 nCi/g

WIPP
stination

204.5 m3
12.6%
76

54 g/
40 g/l

0.01 ppb
0.008 ppm
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SLUDGE TREATMENT
CHEMICAL FLOW SHEET
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Requirements

A-6

STREAM KE1 Requirements Obtained results

PCB in liq <05ppb 0.01 ppb
PCB in sol < 2 ppm 0.664 ppm
Concentration < 40 g/l 14.27 g/Il
Na(N03) concentration 3.28 M
NaOH Concentration Req on [OH-]: 0.30 M 0.30 M
NaOH + Na(N02) Concentration Req on [OH-]+[NO2-]: 1.20 M 1.20 M
Na(N02) concentration Req on [N02-] : none 0.90 M

Volume generated m3 966 m3

Filters :Gr dR 'n s W R W :Reure
PCB (ppm) < 2 ppm 4.870 ppm
U g/mI < 0.026 g/ml 0.0001 gIml

Pu(Total) Ci/m3 0.040 Ci/m3
238 Pu < 1.5 Ci/m3 0.008 Ci/m3
239 Pu < 0.029 Ci/m3 0.016 Ci/m3
240 Pu < 0.029 Ci/m3 0.016 Ci/m3
Am < 0.05 Ci/m3 0.025 Ci/m3

TRU < 100 nanoCi/g > 100 nanoCi/g 29 nCi/g

Volume generated m3 8.1 m3
Number of 0.2 m3 drums 40.4



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

SfREAM KE1

Nominal Case:
I Batch 160 kg solids

971011 ST1S2

SLUDGE AT INLET OF WATER ADDITION
TREATMENT LIT FOR SCREEN

WASHING

ST1S 3
SLUDGE STREM

FROM RESIN
SEPARATION

RESINSiREAMFROM SLUOGE TO
AESIN SEPARATIONI DISSOLVER

T -S T-2o1 ~.-.--

RECYCLED NITRIC
ACID

ST-203
-103FOR

DISSOLUTION

ST 2

DSSOLUTION OFF.
GAS

ST.2OS

DISSOLUTION
SOLUTION

Volume 1.218 m3 0.043 m3 1.214 m3 0.051 m3 1.214 m3 0.017.13 1.285m3 2.258 m3 2.377 .3
Disay 1.094 1.000 1.090 1.051 1.090 1.125 1.278 0.002 1.253
Total Mass 1,333.333 kg 42.972 kg 1,322.590 kg 53.715 kg 1,322.590 kg 19.294 kg 1,642.482 kg 4.428 kg 2,978.585 kg
Number of packages

LIQUID
Volume 1.173 m3 0.043 m3 1.3 1.173 3 0.017 m3 1.285nm3 2.258nm3 2.355.n3
Density 1.000 1.0 1.11.000 1.125 1.278 0.002 1.244
Total Mass Liquid + Gaz 173.333 kg 42.972 kg 1.173.333 kg 42.972 kg 1173.333 kg 19.294 kg 1.642.482 kg 4.428 kg 2,930.219 kg
H20 1,173.333 kg 42.972 kg 1,173333 kg 42.972 kg 1,173.333 kg 12.811 kg 573 712 kg 1,791 219 kg
HN03 6.483 kg 1,068.770 kg 899.000 kg
H2C2O4
HF
NaOH I
AI(NO3)3 51 .655 kg
AIF3
Fe(NO3)3 146. 499 kg
CaO 1-739 kg
NaNO2
NaNO3
Miscelaneous 10.559 kg

_U_0-NO_2 . __ 29.5481 k
Pu 2.973 C,
Am 3.873 C,
Cs 48-256C,
Sr 45.400 C
PCs ~ - 0.035 g

GAZ
N02 3.855 kg
NO 0.573kg
pcB 5.709 0

SOLIDS + RESINS
Volume 0.045 m3 0.040 m3 0.008 .3 0.040 iM3 0.022 m3
DensIty 3.551 3.712 1.3171 3.712 2.185
Total Mass Solids + Resins 160.000 kg 149.257 kg 10.743 kg1  149.257 kg - 48,366 kg
WrA solids 12.00 wT% 0.00 wt% 11.29 wt% 20.00 w5i% 11.29 w% 0.00 AT% 0.00 Wr% 0.00 wt% 1.2 wl%
AI(NO3)3
AI(OH)3 1.804kg 1.800 kg 0.004 kg 1.800 kgj 0.018 kg
A1203 11.816 kg 11.793 kg 0.024 kg 11.793 kg 0.590 kg
Fe(N03)3
FeOOH 54.473 kg 54.364 kg 0.109 kg 54.364 kg 0.544 kg
C 0.186 kg 0.185 kg 0.000 kg 0.185 kg 0.185 kg
CAO 1.938 kg 1.932 kg 0.004 kg 1.932 kg 0.193 kg
Na2C204
C02 1.417 kg] 1.415 kg 0.003 kg 1.415 kg
H20
Si02 43 862 kg 43 775 kg 0.088 kg 43.775 kg 43 775 kg
Grout
MiscellaIeous 10.687 kg 10.665 kg 0.021 kg 10.665 kg 0.107 kg
Zircaloy
Grail

HNO3
H2C204 _ _ _ ________ _ __ ___.
NN2U207
U 0 331 kg 0 330 kg 0.001 kg 0.330 kg 0.000k 9
U307 8 145 kg! 8129 kg 0.016kg 8 129 kg 0.004 kg]
UH3 0 545 kgi 0.544 kg 0.001 kg 0.544 kg 0.000 kg'
U02 11 123 kg 11 101 kg 0.022 kg 11.101 kg 0.006 kg
U02(NO3)2 -
U04__ 21 __k 02 k_ 000 1k1 280k. 0000 kg]
Pu 3.0 we C. 3.00 C, 0.006 Ci 3.000 Ci009C
Am 3.866 C, 3.879 C, 0 006 Ci 3.879 Ci 0.004 Ci
Cs 48.446 C, 48.350 C 0.097 Ci 48.350 Ci 0.145 Ci
S, 45.514 C, 45.423 Ci 0.091 Ci 45,423 Ci 0.023 Ci

R ___ 
30.639

_ 28 582g 2.057g 28
.582,. _.__________ 8.564g

RESINS
Zeolite 5.055 kg 2 527 kg 2 527 kg 2.527 kg 2.527 kg
OIER 8.339 kA 0 417 kR 7.922 kg 0 417 kg 0.417 kg
Pu 0.33 kC , T Ci 0.7000 C 0.019 C
Am 00030C1 0.000C 0.003C, 0.000C 0.0021
Cs 1,201 C' . 0.060 C, 1.141 Ci 0.060 C, 0.006 C,

TOTAL ACTIVITIES
Total U 17893kg 7.858 kg 0.036 kg 17.858 ka 17.858 kg
Total Pu 3.010 Ci 3.001 C 0.010 Ci 3.001 Ci 3.001 C,
Total Am 3.889 C, 3.879 Ci 0.011 Ci 3.879 C 3.879 C,
TRU 6.900 Ci _ 6.879 Ci 0.020 Ci 879 Ci 6.879 Ci
Total Cs 49.647C . 48.4101 1.238C1 46.410C1 ' 48.4100C
Total Sr 45.514 C, 45.423 C, 0.091C 45.4230C 45.423 C,
Beta Gamma 95.161 Ci 93.832 Ci 1.3291 93.8321 93.832 Ci

CONCENTRATION
PCB in iquid
PCBin solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

191.49ppm
131.32 g/l

0.015/cm3 
2.471 Cim3
0.494 Ci/m3
0.988Ci/m3
0.988Ci/m3
3.192 Ch/m3j
5.663 Ci/mS3
5 175 nC/g I

70104_Cilm3 ____

191 .495 ppm
122.99 g1

0.015 g/cm3
2.473 CiIm3
0.495 Ci/m3
0.989 Cilm3
0.989 Cilm3
3.196 Cilm3
5.669 CI/ma3
5 201 nCilg

77.321 CIfm3

191495ppm 1 191.495ppm
210. 11g/1 2.47 gI

0.001 gAm3 0.015 o/cm3
0.190 Cilm3
0.038 C/3
0.076 Cim3
0.076 Ci/m3
0.209 C/m3
0.399 Ci/m3

380 Incag
25.980 Cl/m3

2.473 CTm3
0.495 Ci/m3
0.989 Ci/m3
0.989 Clm3
3.196 Ci/m3
5.669 CUrm3n
5201~nCl]

77.321 ClIm3_

12.00 ppb
177.068ppm

20.34 g1
0.008q/cm3
1.262 Cilm3
0.252 CIm3
0.505 i/m3
0.505 C1im3

1.632 Cm3
2.894 CI/m

3

2 310-C-ig]
39.469_CJI0mI
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAMKEI
Nominal Case:
1 Batch 160 kg solids

| ST-2. S ST-se
DISSOCVER I RESIN STREM TO

al.3a ST-DOD ST-303 ST OX

TAREAGENTS TOTAL OXALIC USED TOTAL HF USEDFOR TOTAL HN03 USED
FOR RESINSANID FOO RESIN SOLIDS LEACHING FOR RESINSAND

SOLIDSLEACHING LEACHINGAND AIDWASHING SOLIDSLEACHING
WASHING

ST-00

TOTAL HN3 USED
FOR RESIN

LEACHING AND
WASHING

TOTAL M03 USED
FOR SOLIDS

LEACHINGAND

WASHING

TOTAL CLARIFIED
SOLUTION FROM
RESIN LEACHING

Volume 0.380 m 0.051 .3 0.836 m3 0.081 m3 0.399 m3 0.365 m3 0.025 m3 0.331 m3 0.213 ma
Density 1.000 1.051 1.164 1.100 1.075 1.278 1.278 1.278 1.054
Total Mass 380.000 kg 53.715 kg 972.599 kg 89.299 kg 429.067 kg 454.233 kg 31.696 kg 422.537 kg 224.730 Kg
Number ofpackages

LIQUID
Volume 0.380 3 0.043 m3 0.836 m3 0.081 m 0.399 m3 0.355 m3 0.025 m3 0.331 m3 0.213 mS
Density 1.000 1.000 1.184 1.100 1.075 1.278 1.278 1.278 1.054
Total Mass Liquid + Gaz 380.000 kg 42.972 kg 972.599 kg 89.299 kg 429.067 kg 454.233 kg 31.696 kg 422.537 kg 224.132 kg
H20 380.000 kg 42.972 kg 671.128 kg 87.799 kg 424.667 kg 158.662 kg 11.071 kg 147 590 kg 201.915 kg
HNO3 295.571 kg 295.571 kg 20.625 kg 274.946 kg 20.277 kg
H2C204 1.500 kg 1.500 kg 1.498 kg
HF 4.400 kg 4.400 kg
NaOH
Al(N03)3 0-098 kg

AIF3
Fe(N03)3 0.267 kg
C 0.003 kg
NaNO2
NaNO3
Miscellaneous 0.019 kg

O. . .3) _ 0.055 kg
Pu 0.009 Ci

Ain 0.008 Ci
Cs 0.667C!
Sr 0.084 Ci
PCB

GAZ
N02
NO
PCB

SOLIDS + RESINS
Volume 0.008 ma 0.000 m3
Density 1.317 1.262
Total Mass Solids + Resins 10.743 kg 0.598 kg
WI% solids 0.00 wl% 20.00 Al% 0.00 w % 0.00 wr% 0.00 wl% 0.00 w% 0.00 l% 0.00 A,% 0.27 w1%

AI(NO3)3
AI(OH)3 - 0,004 kg 0.000 kg
A1203 0.024 kg 0.000 kg
Fe(N03)3
FOCH 0 109 kg 0.001 kg
C 0.000 kg 0.000 kg
CaO 0.004 kg 0.000 kg
Na2C2O4
C02 0.003 kg
H20
SiO2 0.088 kg 0.005 kg
Grout
Miscellaneous 0.021 kg 0.000 kg
Zircaloy
Grafoidi
HN03
H2C204
Na2U2Q7
U 0.001 kg - &.000 kg
U307 0.016 kg! 0000kg
UHI3 0.001 kg 0.000 kg
U02 0.022 kg 0.000 kg
U02(NO3)2 -
UO4-4H20 . .001 k ___________ 0 00 kg
Pu 0.006 Ci 0000 C
Ai, 0.008 Ci 0000 C,
Cs 0.097 Ci 0 003 C,
Sr 0.091 Ci 0000 C
PCB .. 2.057 _ 0,117g

RESINS
Zeolite 2.527 kg 0.143 kg
O1ER 7 922 kg 0.449 kg
Pu -0.004 Ci 0.000 C
Am I .003 C, 0000 Ci
Cs 1.141 CI - 0.030 C,

TOTAL ACTIVITIES
Total U ____ _ . O3 k

Total Pu -0010 C 0.009 C
Total Am 0 011 C 0008C
TRU 0.020 Ci 0.018 C
Tol Cs . 1 238 C 0.699 C,
Total Sr 0.091 C -0.084 C
Beta Gamma 1.329 C: 0.7840C

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U - -
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Ba Gamma

191 .495 ppn
210.11 g/l

0 001 q/cm3

0.190 Cilm3
0.038 C1im3
0.076 Ci/rn3
0.076 C/m3
0.209 C/mS3
0.399 CdmS

25.988 CI/m3

-9--..

194.860 prn
2.80 g/l

I m0.00D 9m3
0.043 Cit/m
0.009 CG/mS

0.017 Cl/m3
0.017 Cl/m3

0.040 Cilm3

___ _0.082 Ci/m

|3.876 Cu/m3

A-8
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KE1
Nominal Case:
I Batch 160 kg solids

TOTAL SOI D
LEACHING EFFLUENT

sT-31 ia S1-1--

LEACED RESINS LEACHED SOLIDS

----S401- --- r402 - 0,0T~3

TOTALWATERLSED TOTALSOLUTION RESINS+ SOLID
FOR RESINS AND
SOLIDS WASHING

RESIDUESFROM
LEACHING

FINAL DECLOGGING I FINAL DECLOGGING
SOLIDS) (RESIN)

Volume 1.315 m3 0.161 m3 0.914 m3 0.907 m3 4.252 m3 0.296 m3 0.240 m3 0.056 m3 2.717 m3
Density 1.111 1.084 1.181 1.000 1.168 1.095 1.104 1.037 1.208
Total Mass 1461.441 kg 174.699 kg 1,080.038 kg 906.858 kg 4,968.177 Kg 323.567 kg 265.537 kg 58.030 kg 3,282.006 kg
Number of packages

LIQUID
Volume 1.315 m3 0.153 mn3 0.894 m3 0.907 m3 4.251 m3 0.268 m3 0.220 m3 0.048 m3 2.716 m3
Density 1.111 1.074 1.158 1.000 1.168 1.000 1.002 1.000 1.207
Totai Mass LiquId + Gat 1461.074 kg 164.142 kg 1.034.328 kg 906.858 kg 4,964.794 ko 268.035 kg 219.964 ka 48.071 kg 3.279.588 kg
H20 1,170046 kg 141.900 kg 753.000 kg 906.858 kg 3,524.455 kg 267.780 kg 219.734 kg 48.046 kg 2,152.494 kg
HNO3 284.112 kg 20.300 kg 276.500 kg 1,193.991 kg 0.249 kg 0.226 kg 0.023 kg 889.602 kg
H2C204 1.500 kg [ 1.498 kg 0.002 kg 0.002 kg
HF 4.396 kg | 4.400 kg 4.396 kg 0.004 kg 0.004 kg
NaOH
AI(NO3)3 0 540 kg 0.098 kg 0.090 kg 51.753 kg 0.000 kg 0.000 kg 0.000 kg 51.115 kg
AIF3
Fe(NO3)3 1.531 kg 0.267 kg 0.254 kgI 146.766 kg 0.001 kg 0.000 kg 0000 kg 144.968 kg
Cao 0.018 kg 0.003 kg 0.003 kg 1.742 kg 0.000 kg 0.000 kg 0.000 kg 1.721 kg

NaNC2
NaNO3
Miscellaneous 0.110 kg 0.019 kg 0.018 kg 10.578 kg 0.000 kg 0.000 kg 0.000 kg 10.448 kg
UO2(NC3)2 0.320 kg 0.055 kg 0.063 kg _ __ 29.614 kg 0.000 kg .00 9gHg 0.000kg 29239kg
Pu 0.054 Ci 0.009 Ci 0.028 Ci 3.005 Ci 0.000 Ci 0.000 Ci 0.000 Ci 2,942 C,
Am 0.045 Ci 0.008 Ci 0.011 Ci 3.886 Ci 0.000 Ci 0.000 Ci 0. C 3.833 C
Cs 0.601 C 0.668 Ci 0.180 Ci 49.022 Ci 0.001 Ci 0.000 Ci 0.001 Ci 47.754 C,

Sr 0.492 Ci 0.084 C, 0.097 Ci 45.502 Ci 0.000 Ci 0.000 Ci 0.000 Ci 44.925 Ci
L CB 0000g OCR 0.ig 0.035 IS 0...g 0.000 g 0.035 g

GAZ
N02
NO
PCB

SOLIDS + RESINS
Volume 0.000 m3 0.008 m3 0.021 m3 0.002 n3 0.028 n;3 0.021 n3 0.008 m3 0.001 m3
Density 2.184 1.262 2.183 2.022 2.018 2.183 1.262 2.185
Total Mass Solids + Reams 0.367 kg 10.557 kg 45.710 kg 3.383 kg 55.532 kg 45.573 kg 9.959 kg 2.418 kg
W solids 0.03 wl% 6.04 w1% 4.23 _ww 0.007 w% 17.16 wI% 17.16 w1% 17.16 wl% 0.07 wt%
AI(NO3)3
AI(OH)3 0.000 kg 0.000 kg 0.017 kg 0.001 kg 0.017 kg 0.017 kg 0.000 kg 0.001 kg
A1203 0 004 kg 0.002 kg 0.557 kg 0.034 kg 0 558 kg 0 556 kg 0.002 kg 0.029 kg
FR(N03)3
FnOOH 0.004 kg 0.011 kg 0.514 kg 0.032 kg 0.523 kg 0.512 kg 0.010 kg 0.027 kg
C 0.001 kg 0.000 kg 0.175 kg 0.011 kg 0.175 kg 0.175 kg 0.000 kg 0 009 kg
CaO 0.001 kg 0.001 kg 0.183 kg 0.011 kg 0.183 kg 0.182 kg 0.001 kg 0.010 kg
Na2C204
C02
H20
S'02 0.332 kg 0.088 kg 41 378 kg 2.526 kg 41.337 kg 41 254 kg 0 083 kg 2 189 kg
Grout

Miscellaneous 0.001 kg 0.002 kg 0.101 kg 0.006 kg 0.103 kg 0.101 kg 0.002 kg 0.005 kg

Zircaloy
Grate')
HNC

H_C204_ __ _ _ _ _ __ _
Na2U207
U 0.000 kg 0.000 kg 0.000 kg 0 000 kg 0.000 kg 0.000 R 0.000 kg 0.000 kg
U307 0000 kg 0.001 kg 0.001 kg 0000 kg 0.002kg 0.001 kg 0.001 kg 0.000 kg
UH3 0.000 kg 0.000 kg 0.000 kg 0.000 kg 0.000 kg 0.000 kg 0.000 kg 0.000 kg
U02 0.000 kg 0 002 kg 0.001 kg 0.000 kg 0.002 kg 0 001 kg 0.002 kg 0 000 kg
U02(NO3)2
U04-4H20 0 000 kgg0000 0.000 kg ......- 0.000 ,.GO0 kg 0.00O kg 0.000 kg
Pu 0000 Ci 0000 Ci 0 001 Ci 0.0 Ci 0,00f Ci 0.001 Ci 0.000 Ci 0.000 Ci
Am 0.W00 0001C, 0 " C, 0.000 ci 0001 C, 0000 Ci 0.001 Ci 0.000 Ci
Cs 0.001 Ci 0.045 C, 0044 Ci 0.011 Ci 0.086 Ci Q.044 Ci 0.043 Ci 0.007 Ci
Sr 0000C 0.007 Ci 0.004 Cr 0 002 Ci 0.010 Ci 0.004 Ci 0.006 Ci 00o1 Ci
PCs _0.0659_ 2057g 8095g _ _____ ,.61j9 10.012g 8.07 1.941g 0.428g

RESINS
Zeoite 0019 kg 2527 kg 2.389 kg 0 289 kg 4.766 kg 2.382 kg 2.384 kg 0.126 kg
O7ER _ 003k 79 0 394 _k _ _473 kg 7867 kg _ 0.393 k 7.7_2 kFg 0.021 kg
Pu _0.000Cr 0.001 C, .W3 C, 0.001 Ci 0.003 Ci 0.003 Ci 0.000 Ci 0.001 Ci
Am 0000 C 0 001C, j 01 C 0.000 Ci 0.002 Ci 0.001 C1  0.001 Ci 0.000 Ci
Cs 0000Cr 0525 C, 0.003 C, 0.030 Ci 0.498 Ci 0.003 Ci 0.495 Ci 0.000 C,

TOTAL ACTIVITIES
Total U 0194kg , 0036 k. 17.889ka ___ 0.004k _ 0_001 k --_ _ 0_003 kg 17.662 kg
Total Pu 0.054 Ci 0010 Ci 0.0320c 3.006 C 0.004 Ci 0.0030C 0.001 Ci 2.943 Ci
Total Am 0045 Ci 0011C 0.012 Ci 3.886Ci 0.003Ci 0.001Ci 0002 Ci 3833 Ci
TRU 0.099 Ci 0.020 Ci 0.044 Ci 6.893 Ci 0.007 Ci 0,004 Ci 0.0030C 6.77601
Total Cs 0.601 Ci 1.238 Ci; 0227 Ci 49.062 Ci 0.585 Ci 0.046 Ci 0 538 Ci 47.762 Ci
Total Sr 0.492 C, 0.091 Ci 0100 Ci 45.503 Ci 0.010 Ci 0.004 Ci 0.007 1 44.926 Ci
Beta Gamma 1.094 Ci 1.329 Cil 0.3271 94.566 C 0.595 Of 0.050 Ci 0.545 Ci 92.688 Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.25 ppb
177.080 Rp

0.28gI
0.000- cm3
0.041 Ciim3
0.008 Ci/m3
0.016 Cm3
0.016 CImS3
0 034 Cc3n
0.076 CIm3

68 ncilg
0.632 C/m3

0.06 ppb
194.860 ppm 177.099 pmp

85.51gI 49.99 g1l
0.000 gl/n ft 0.000q/lmnS
0.060 C1m3 0.035 CiIm3
0.012 Cim31 0.007 Ci/m3
0.024 C/m3 0.014 Ci/m3
0.024 Cilm3 0.014 Ci/m3
0.066 Cim3 0.013 Cl/m3
0.127 Ci/m3 0.048 C/m3

117 nCug 41 nCilg
8.245 Cilm3 0.357 Cilm3

7.08 ppb
180. 214 ppn

0.80 g/I

Q;.0_4_g/cm3
0,707 Culm3
0.141 C/m3
0.283 C/m3
0.283 Ci/m3
0.914 C /m3
1 621 C/mS3
1 387 nlg

22.239 Cl/m3

0.00 ppbl
180.285 pm]

187.89 gl:
0.000g/cm3
0.014 CIm3:
0.003 Cl/m3
0.006 Cm3
0.006 Ci/m3
0.011 Cm3
0.024 Ci/m3

22 nCIlg
2.014 Cllm3

0.00 ppb
*177.099 0pm

189. 52 g/I
0.000 gcm3
0.014 ClIm3
0.003 Cilm3
0.006 Cilm3
0.006 Cilm3
0.003 Cil/m3
0.018 Gium3

16 nCIlg
0.20$_ CIlm3

194.860 ppm
177.96 gl

_0.000q/lom3

0.011 CUlm3
0.002 Ci/m3
0.004 CRmS
0.004 Ci/m3
0.041 Cum3
0.052 Cilm3

50 00lg/
9.739 Cl/m3

A-9

STA0

DISSOLUTION
SOLUTION AFTER

CENTRIFUGE

10.61 ppb
177.068 ppm

0.899/1
0.006 g/cm3
1.083 Cilm3
0.217 Cum3
0.433 C,/m3
0.433 Cm3
1.410 Ci/m3
2.494 C/m3
2 065 nCI0g

_34 110 CI/m3



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KE-
Nominal Case:
1 Batch 160 ka solids

TOTAL WATER USED TOTAL WATERFOR
FOR RESIN SOLIDS LEACHING

LEACHINGAND .0 WASHING

E141t

SOLIDS FROM
CENTRIFUGE

TOTAL SOLUTION TO
FILTRATION

7-502

FILTER RINSING
WATER

ST.503 ST-SMa

TOTAL SOLUTIONTO RINSEDFILTER TO
AOJUST CONDITIONING

SiT..s8S- --

GROUT FORMERS
FOR FILTER

CONDITIONING

ST4.S

CONDITIONED
FILTERS

Volume 0.10Sm3 0.799 M3 0U202 m3 4.252 m3 0.122 m3 4.341 TO 0.004 m3 0.062 M3 0.054 M3
Density 1.000 1.000 1.128 1.168 1.000 1.171 1.390 2.195 2.114
Total Mass 108.061 kg 798.797 kg 228.436 kg 4,968.177 kg 122.317 kg 5,084.405 kg 6.089 kg 113.431 kg 119.521 kg
Number of packages 0.277 0.277

LIQUID
Volume 0.108Sm3 0.799 m3 0.182 m3 4.251 m3 0.122 m3 4.341 mS 0.003 m3
Density 1.000 100 1.007 1.168 1.000 1.171 1.059 1.001
Total Mass Liquid + Gaz 108.061 kg 798.797 kg 182.718 kg 4,964.794 kg 122.317 kg 5,084.066 kg 3.045 ko
H20 108.061 kg 798.797 kg 180.742 kg 3,524.455 kg 122.317 kg 3,644.081 kg 2.691 kg
HNO3 1.560 kg 1,193.991 kg 1,193.699 kg 0.293 kg
H2C204 1.498 kg 1. 498 kg 0.000 kg
HF 4-396 kg 4.395 kg 0.001 kg
NaOH
AI(N03)3 0.090 kg 51 753 kg 51.740 kg 0.013 kg
AIF3
Fe(NO3)3 0.254 kg 146.766 kg 146.730 kg 0.036 kg
CaO 0.003 kg 1 742 kg 1.742 kg 0.000 kg
NaNO2
NaNO3
Miscellaneous 0.018 kg 10.578 kg 10.575 kg 0.003 kg
U02(NO3)2 ____0.051 kg 29.614 k 29.607 kg 0.007 k.
Pu 0.005 Ci 3 005 Ci 3.004 C, 0.001 Ci
Am 0.007 Ci 3.886 Ci 3.885 Ci 0.001 Ci
CS 0.084 Ci 49.022 Ci 49.010 Ci 0.012 Ci
Sr 0.079 Ci 45.502 C, 45.491 Ci 0.011 Ci
P_ 0.0000 0.0359 . 002g 0.000.

~GA~Z
N02
NO

SOL+DS + RESINS
Volume 0-021 m3 0.002 m3 0.000 m3 0.002 m3 0.052 m3 0.054 m
Density 2.185 2.022 2.022 2.022 2.195 2.194
Total Mass Solids + Resins 45.718 kg 3.383 kg 0.338 kg 3.045 kg 113.431 kg 119.521 kg
W&% solids _.O0wt% 0.00 wi% 20.01 O% 0.07 wl% 0.00 wr% 0.01 wt% 50.00 wl% 100.00 wt% 100.00 W#%
Al(NO3)3 0.013 kg
AI(OH)3 0.017 kg 0.001 kg 0.000 kg 0.001 kg 0.001 kg
A1203 0 557 kgi 0.034 kg 0.003 kg 0.031 kg 0.031 kg
Fe(N03)3 0.036 kg
FeOOH 0.514 kgh 0 032 kg 0.003 kg 0.029 kg 0.029 kg
C 0.175 kg 0.011 kg 0.001 kg 0.010 kg 0.010 kg

C 0.183 kg; 0011 kg 0.001 kg 0.010 kg 0.010kg
Na2C204
C02
H20 I 16.600 kg 16.600kg
SO2 41.378 kg 2.526 kg 0.253 kg 2 273 kg 2.273 kg
Grout 96.832 kg 99.523 kg
Miscellaneous 0.101 kg 0.006 kg 0001 kg 0.006 kg 0.009 kg
ZircalIy
Gratil
H'N3 0.293 kg
H2C204 _ __.. . 0.000 kg
Na2U207
U 0.000 kg 0.000 kg 0000 kg 0.000 kg 0.000 kg
U307 0.004 kg 0.000 kg 0 .00 kg 0.000 kg 0.000 kg
UH3 0.000 kg 0.000 kg 0000 kg 0.000 kg 0.000 kg
U02 0.005 kg 0.000 kg 0.000 kg 0.000 kg 0.000 kg
U02(N03)2 0.007 kg
U04-4H20 0.000kg 0.000 kg OW0.000kg 0.000 kg _ 0.000 ka
Pu 0.009 Ci 0.001 C 0.000 Ci 0.000 Ci 0.001 Ci
Am 104 Ci 0.000 C, 0.000 Ci 0000 C, 0.001 Ci
Cs 0.137 Ci .01' CI 0.001 Ci 0.010 Ci 0.022 Ci
& 0.021 Ci 0.002 Ci 0.000 C, 0001 C, 0 013 Ci
PCB _____ .095 _ _- 0610g 0.061. 9 . 582g

RESINS
Zecite 2.389 kg 0. 289 kg 1 0.029 kg 0. 260 kg 0. 260 kg

O ER_ 0.394k _ 0473kg 0.047 kg 0. 425 kr 0. 425 k,
pu 0.018 C, 0.001 Ci 0.000 Ci 0.001 Ci 0.001 Ci
Am 0002 C, 0.000C 0. 000 Ci 0." Ci 0.000 C,
Cs 0.006 Ci 0 030 Ci 0.003 Ci 0.027 Ci 0.027 Ci

TOTAL ACTIVITIES
Total U 0 039 k _g 17 889 kg 17.884 kg 0.005 kg 0.005 kg
Total Pu 0.032 Ci 3.00 Ci 3.004Cj 0.002Ci 0.002 Ci
Total Am 0.012 Ci 3.886 Ci 3.885 Ci 0.001 Ci 0001C
TRU 0.044Ci 6.8931 C.689 Ci 0.0041 0.0"4C
Total Cs 0.227 Ci 49.062 Ci -49.014 Ci 0.049 Ci 0,049 Ci
Total Sr 0.100 Ci 45 503 Ci 45.491 Ci 0.013 Ci 0.013 Ci
Beta Gamma 0.327 Ci 94.566 C, 94.504 Ci 0.061 Cl _ 0.610i

CONCENTRATION
PCB in liquid
PCB in solids
Solidso
-U
Putotal
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.33 ppb
.YLO68 ggm

225.83 g/I
_0.000 g/cm3

0.156 CilmS
0.031 Cilm3
0.062 Ci/m3
0062 CimS3
0 060 Ci/m3.
0216 Ci/m3

192 nCi/g
S1.614 Cifm3'

7 08 ppb
180.21 4_ppm

0.80 g/1
0.004 g/cm3
0.707 ClmS
0.141 CI/m3
0.283 C/m3
0.283 Ci/m3
0.914 C/m3'
1_621 Ci/m3
1 387 nCoilg

22,239 CIlm3

A-10

0.35 ppb
180.214 ppm

0.08 g/
0.004 g/cm3
0.692 Cim3
0.138 C/n3
0.277 Ci/m3
0.277 Ci/m3
0.895 Ci/m3
1.587 C,/m3
1 355 nCilg

.21.789 Cila.

2.83 ppb
191.177 ppm

695.04 9/I
0.001 g/cm3
0.492 CI0m3
0.098 Cim3
0.197 Ci/m3
0.197 Ci/m3
0.311 Ci/m3
0.804 Ci/m3

578 nCIlg
13.991 CilSm3

4.870 ppm
2193.55 g/

0.000 g/cm3
0.040 Cim3
0.008 C/m3
0.016 Ci/n3
0.016 Ci/m3
0.025 Ci/m3
0.065 Clm3

29 nCi/g
1 .1 Coims

________
__



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KEI -7401

Nominal Case:
1 Batch 160 kg solids

SOtUTION aEOtRE
NEUTRALIZATION

T702 OT403

UO2(NO3)2ADDITION FEINOI3 3rALINW3)3
SOLUTION AODITION SOLUTION

*T.404

FINAL SOLUTION
SENT TO TWRS

tT4OS

NAN02 AODITION
SOLUTION

O74

NAOH ADDITION
SoLUTiON

ST41011 Ii401

WATER ADJUSTMENT RESINS + SOLID
SOLUTION AFTER

DECANTATION

S7-702

SUPERNATE TO
ELIMiNATE

Volume 4.344 m3 0.002m3 6.607m3 0.820 m3 1.250 m3
Density 1.171 1.323 1.191 1.251 1.403
Total Mass 5,087.655 kg 3.250 kg 7,867.102 kg 1,026.250 kg 1,753.197 kg
Number of packages

Volume 4.344 INS 0.002 m3 6.573 3 0.820 IS 1.250 m3
Density 1.171 1.323 1.328 1.182 1.251 1.403 1.000 1.000 1.000
Total Mass Liquid + Gaz 5,087.317 kg 3.250 kg 7,772.796 ku 1.026.250 kg 1,753.197 kg
H20 3,646.363 kg 2.282 kg 5,424.238 kg 615.750 kg 803.497 kg
HNO3 1.193. 699 kg
H2C204 1. 498 kg
HF 4.395 kg
NaOH 79 200 kg 949.701 kg
AI(NO3)3 51.740 kg
AIF3 6.153 kg
Fe(NO3)3 146.730 kg
CaO 1.742 kg 1.742 kg-
NaNO2 410.500 kg 410.500 kg
NaNO3 1,840 388 kg
Miscellaneous 10.575 kg 10 575 kg
U24NO3)2 _ 30 575 kg 0,968 kg_
P, 3,004 Ci
A. 3.885 Ci
Cs 49.010 Ci 49010 C
&r 45.491 Ci

GAD
N402
NO
PCB

SOLIDS + RESINS
Volume 0.000 m3 0.034 m3
Density 2.022 2.769
Total Mass Solids + Resins 0.338 kg 94.306 kg
W% solids 0.01 w% _0.0O wt%j 0.00 w1% 1.20 ol% 0.00 wl% 0.00 w% 0.00 al$% 0.00 w%%

AI(NO3)3
AI(OH)3 0000 kg! 13.233 kg
A1203 0 003 kg 0003 kg
Fn(NO03)3
FeCOH 0 003 kg 53.908 kg
C 0.001 kg 0.001 kg
CaO 0001 kg 02 01kg
Na2C2O4 2230kg
C02
H20
SiO2 0 253 kg 0.253 kg
Grout
Miscellaneous 0 001 kg, 0.001 kg
Zircaloy
Gratodl

HNO3
_H2C204I
Na2U207 24.599 kg
U 0,000 kg 0.000 kg
U307 0 000 kg D.0 kg
UH3 0 000 kg 0.000 kg
U02 0.000 kg 0.000 kg
U02(NO3)2
U04-4H20 0.000 kg O.000 kg

Pi, 0.000 Ci 3.004 Ci
Am 0.000 C 3.885 Ci
Cs 0.001 Ci 0.00 Ci
Sr 0.000 Ci 45.491 Ci
PCB_ _ _ __sg ___________0639 .. .--. ..-

RESINS
Zeolite 0.029 kg 0.029 kg
OIER 0 047 kg 1 0.047 k-
Pu 0.000 C, 0.000 Ci
A ,, 0 .0 0 0 C , 0 . " C i
Cs 0.003 Ci 0.003 Ci

TOTAL ACTIVITIES
Total U 18 4_69 kG ___ 0.585 l 1869 kg
TotalPu 3.004 C, 3004Ci
Total Am 3.885 C, 3885 Ci
TRU 6.889 Ci 6,889 Ci]

Total Cs 49.014 Cl -49.014 Ci
Total Sr 45.491 Ci 45.491 Ci
Beta Gamma 94.504 Ci 94.504 Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU_
TRU
Beta Gamma

0.35 ppb[
180. 214ppm

o.68 g/i
0.004 g/c3
0.692 Cilm
0.138 CU/m3
0.277 Ci/m3
0.277 Ci/m3
0.894 CumS3
1.586 Cim3
I 354 ICUg

21.755 CiUm3J

0.2M q/,m3

001 ppb

14.27 gl

0.455 Cilm3
0.091 C/m31
0.182 Ci/m31
0.182 Ci/mn3
0.588 Ci/mf
1043 CI/m3_

876 nrIGg
__ _ 14.303 Clm3 L

A-11



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

SREAM KEI 51-73 S-Z 6-ST401

GROUTFORMERS C FINAL GROUT ADDED WATER TONominal Case: WASTESTO ERDF OFF-GAS
1 Batch 160 kg solids TREATMENT

Volume 0.013 M3
Density 1,000
Total Mass 12.811 kg
Number of ackeaes ______________ _______

LIQUID
Volume 0.013 m3

Density 1.000
Total Mass Liquid Gazk
H20 12.811 kg
HNO3
H2C204
HF
NaOH
AI(NO3)3
AIF3
Fe(NO3)3
CaO
NaNO2
NaNO3
Miscellaneous
U02(NO3)2 . . . . . .
Pu

Am
Cs
Sr
PCs

GAZ
N02
NO
PCB-

SOLIDS + RESINS
Volume
Density
Total Mass Solids + Resins
WI% solids 0.00 w1% 0.00 w1% 0.00 wt%

AI(NO3)3
AI(OH)3
A1203
Fe(N03)3
FeOOH

C
CaO
Na2C204
C02
H20.

SiO2
Grout
Miscellaneous

Zircaloy
Grafoil
HNO3
H2C204
Na2U2O7
U
U307
UH3
U02
UO2(NO3)2
U04-4H20
Pu
Am
Cs
Sr
P00

RESINSCB
Zeolte
OIER
Pu
Am

Cs
TOTAL ACTIVITIES

Total U
Total Pu
Tofau Am

TRU
Tota Cs
Total Sr
Beta Gamma - -

ICONCENTRATION
PCB in liquid
PCB in solids
Solids

Pu total
238 Pu
239 Pu
240 Pu
Am
T U
TRU
Beta.Gamma

I---

____

HNF-2735. Rev. 0
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KE1
Nominal Case -

TOTAL STREAM

IF ION
SLUDGE ATINLET OF

TREATMENT UNIT

sT-412 TsT1I 51.14

WATERADDITION
FOR SCREEN

WASHING

SLUDGESTREAM RESINSTREAMFROM

FROM RESIN RESIN SEPARATION
SEPARATION

SLUDGE TO
DISSOLVER

RECYCLEO NITRIC
AIO

ST-I3

DISSOLUTION

ST2-2 -

DISSOLUTION OFF
GAS

DISSOLUTION
SOLUTION

Volume 178.053 m3 6.280 m3 177.345m3 7.472 m3 177.345 m3 2.5063 187.817 m3 329.969 m3 347.423.m3
Density 1.094 1.000 1.090 1.051 1.090 1.125 1.278 0.002 1.253
Total Mass 194,851.772 kg 6,279.843 kg 193.281.811 kg 7,849.804 kg 193,281,811 kg 2,819.640 kg 240,030.436 kg 647.102 kg 435,286.900 kg
Number of packages

LIQUID
Volume 171.470 m3 6.280 m3 171.470 m3 6.280 m3 171.470 m3 2.506 m3 187.817 ,m3 329.69 M3 344.188 m3
Density 1.000 1.000 000 1.000 1.000 1.125 1.278 0.002 1.244
Total Mass Liquid + Gat 1i,469.559 kg 6,279.843 kg __171,469.559 kg 6,279.843 kg 171,469.559 kg 2,819.640 kg 240,030.436 kg 647.102 kg 428,218.794 kg
H20 171,469.559 kg 6,279,843 kg 171,469.559 kg 6,279.843 kg 171,469.559 kg 1,872.241 kg 83,841.617 kg 261,766.683 kg
HNO3 947-399 kg 156,188 819 kg 131,378.807 kg
H2C204
HF
NaOH
AI(NO3)3 7,548.862 kg
AIF3
Fe(N03)3 21,409.257 kg
CaO 254.115 kg
N.N02I
NaNO3
Miscellaneous 1,543.010 kg
UO2(NO3 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ . _ _ _ _ _ _ _ 4 ,318.0 ik
Pu 434.413 Ci
Am 565.996 Ci

Cs 7.052A40 C,
S, 6,634.683 C,
PCB _ ___ _ _ _ _ _ _ _.5.1389

GAZ-
N02 563.385 kg
NO 83.717 kg
PCB 834.359 g

SOLIDS + RESINS
Volume 6.584 mr3 5.876 m31 1 192 m3 5,876 m3 3.235m3
Density 3.551 3.712 1.317 3.712 2.1851
Total Mass Solids + Resins 23,382.213 kg 21,812.252 kg 1.569.961 kg 21,812.252 kg 7,068.106 kg
,% solids 12.00 wi 0,00 w%1 11.29 wI% 20.00 wI% 11.29 wt% 0.00 MI 0.00 wts 0.00 w% 1.62 w1%

A(N03)3
AI(OH)3 263 596 kg' 263.069 kg 0 527 kg 263.069 kg 2.631 kg
A1203 1,726.809 kg 1,723 355 kg 3.454 kg 1,723.355 kg 86.18 kg
Fe(N03)3
FeOOH 7,960.626 kg 7,944.704 kg 15.921 kg 7,944.704 kg 79.447 kg
C 27 156 kg 27.101 kg 0.054 kg 27 101 kg 27.101 kg
CaO 282.916 kg 282.350 kg 0.566 kg 282.350 kg 28.235 kg
Na2C204
C02 207.129 kg 206.715 kg 0.414 kg 206.715 kg
H20
Si02 6,409.976 kg 6,397.156 kg1  12 820 kg 6,397.156 kg 6,397.158 kg
Grout
Miscellaneous 1,561.719 kg 1,558.596 kg 3 123 kg 1,558.596 kg 15.586 kg
Zircaloy -

HN03
H2C204
Na2U2O7
U 48.341 kg 48.245 kg 0.097 kg 48.245 kg 0.024 kg
U307 1,19.329kg 1,187 949 kg 2.381 kg 1,187.949 kg 0.594k
UH3 79.601 kg 79.442 kg 0.159 kg 79.442 kg 0.040 kg
U02 1,625.566 kg 1,622.315 kg 3 251 kg 1,622.315 kg 0.611 kg
U02(N03)2
U04-41H20 41.044kg 40.962 kg 0082 kQg 40.962 kg 08 0 962 ka_ 0.020 kg
Pu 439.352 Ci 438 473 Ci 0 879 Ci 438.473 Ci 1.315 Ci
A r 567 954 Ci 566.818 Ci 1.136 Ci 566.818 Ci 0.567 C,
Cs 7,079.900 Ci 7,065.740 Ci 14.160 Ci, 7,065.740 Ci 21.197 Ci
Sr _______ 6,651 304 Ci 6,638 002 Ci 13 303 Ci 6638 002 C_ 3_319_C,
PGB 4,477.572 g 4,176.933 a 300.639 g 4,176 933g 1251,5390

RESINS
Zeolite 738 716 kg 369 358 kg 369 358 kg 369 358 kg 369.358 kg
OIER _____ .1,218.687 kj 60.934 kg 1,57 753 kg, _60.934 kg ____ _ ____ 60.934 kg
Pu 0.586 C, 0.028 Ci 0.538 C, 0.0280 C 2.773 C,
Am 0.451 CI 0.023i 0.428C 0.023 Ci 0.278 Ci
Cs 175.491 C, 8.775C 166.716C 8.775 Ci 0.877 Ci

TOTAL ACTIVITIES
Total U -2S614906kg___ ______ 2,609.676_gk . 5 230,kg _2609.676kg 2 609 676 kg
Toa Pu 439 918 Cii 438.501 Gi 1.4170C 438.501 Ci 438.501 Ci
Tola/Am 568.405 Ci 566.841 C 1.5640C 566.841 Ci 566.841 Ci
TRU 1 008.323 C. . 1 005342 Ci 2.91 Ci 1 005.342 C1 1 005.342 C
Total Cs 7 255.391 Ci 7 074 515 C 180.876 C 7 074.515 Ci 7 074515 Ci
Total S, 6 651 304 Ci 6638002 C 13 303 C 6 638.002 Ci 6 638.002 Ci
Beta Gamma 13906,695 Ci 13712517Ci 194.179Ci 13712.517 Ci 13712.517 Cl

CONCENTRATION
PC In liquid
PCBin solids
Solids
LI
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

191.495 ppm
131.32 g/l1

2.471 Cim3
0.494 Ci/m3,
0.988 CI/m3,
0.988 Ci/m3'
3.192 Ci/m31
5.663 C/m___
5 175 nCilg

711.104 Cim31

191495 ppm
122.99 g/l

005 cm3
2.473 Cim3
0.495 Ci/m3l
0.989 Ci/mSli
0 959 C/m3
3.196 Cl/m3
5 689 Ci/m3

5 201 nCilg
77.321 C/m.

1.9149T 
-m210.11 9/l

_0_001_/m __l
0.190 Ci/m3
0.038 Ci/m3
0.076 Ci/m3,
0.076 Gi/m3a
0.209 Ci/m i
0.3W9 Cr/m3j._

380 nClg,
25.98_ Ciim3 __

191 495ppm
2,47 g/I

D.C15 g/c_7
3

2,473 Clm3
0.495 Ci/m3
0.989 Ci/m3
0.989 Ci/m3
3.196 Ci/m3
5.669 Ci/m3
5201 nClIg

77.321 CI/m3

12.00 ppb
177.068pp.

20.34 g/l
0.008 g/cm3

1,262 Cum3
0.252 Cl/m3
0.505 Ci/m3
0.505 C/m3
1.632 Ci/m3
2.894 Ci/m3
2310 nCilg

39.469 Cilm3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KeI
Nominal Case. DiSSOLVER

WASHING WATER
RESINSTREAM10 TOTAL REAGENTS

LEACHING FOR RESINS AND
SOLIDS LEACHING

IFT:3T 3204
GUE6:1- A -- - -i -

TOTAL OXALiCUSE TOTALHFUSED FOR
FOR RESJN SOLIDS LEACHING

LEACHING AND ID WASHING

ST ~~~S

TOTAL N03 USED
FOR RESINS AND

SOLIDS LEACHING

TOTAL HINI3USED TOTAL N03 USED
FOR RESIN FOR SOLIDS

LEACHINGAND LEACHING AID

[OCENTRATI0N
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Ps,
240 PLt
Am
TRU
TRU
Beta Gamma

___ 1_495 ppmn
210.11 gIl

_ 001 g/cm3
0.190 CilmS
0.038 Ci/m3

0.076 Ci/m3
0.076 Cilm31
0 209 Cim3
0.399 Ci/m3

380 niC/g
25.918 ChimS

A-14

TOTAL CLARIFIED
SOLUTION FROM
RESIN LEACHING

2.80 gil
0.000 /cm3

0.043 C0Im3
0.009 Cl/m3
0.017 Cl/m3
0.017 Cl/m3
0.040 Ci/m3
0.082 C/m3

78 nCig
3.676 Cil/m

___

TOTAL STREAM WASHING WASHING WASN0-NG
Volume 55.533m3 7.472 m3 122.134 m3 11.864 m3 58.329 m3 51.941 m3 3.624 m3 48.317 m3 31.156 m3
Density 1.000 1.051 1.164 1.100 1.075 1.278 1.278 1.278 1.054
Total Mass 55,532.755 kg 7,849.804 kg 142.134.449 kg 13,050.086 kg 62,703.295 kg 66.381.068 kg 4,632.036 kg 61,749.031 kg 32,841.758 kg
Number of Dackapes

LIQUID
Volume 55.533 m3 6.280 m3 122.134 m3 11.864 m3 56.329 m3 51.941 m3 3.624 m3 48.317 m3 31.086 m3
Density 1,000 .00 1.164 1.100 1.075 1.278 1.278 1.278 1.054
Total Mass Liquid + Gat 55 532.755 kg 6 279.843 kg 14213I4449 klg _1 3,050.086 kD 62 703.295 kg 66.381.068 ko 4.632.036 ko 61.749.031 kg 32.754.372 kg
H20 55 532 755 kg 6,279.843 kg 98,077 789 kg 12,830 878 kg 62,060.285 kg 23,186.626 kg 1,617.951 kg 21,568.676 kg 29,507.651 kg
HNO3 43,194 441 kg 43,194 441 kg 3,014.086 kg 40,180.356 kg 2,983.279 kg
H2C204 219 208 kg 219 208 kg 218.962 kg
HF 643.011 kg 643.011 kg
NaOH
AI(N03)3 14.261 kg
AIF3
Fe(N03)3 38.90kg
CaO 0.452 kg
NaNO2

NaN03
Miscellaneous 2.808 kg
U02(NO3)2 --- --- - ---- 7.999 kg
Pu 1.322 Ci
Am 1.212 C,
Cs 97.464 Ci
& 12.291 C,
PCB ______

N02
NO
PCs

SOLIDS + RESINS
Volume 1.192 m3 0.069 m3
Density 1.317 1.262
Total Mass Solids + Resins 1,569.961 kg 87.386 kg
WI% solids 0.00 w% 20.00 w0 0.00 wt% 0.00 wIS 0.00 w rl 0.00 wAT% 0.00 wf% 0.00 A1% 0.270%
AI(NQ3)3
AI(OH)3 0.527 kg 0.003 kg
A1203 3.454 kg 0.020 kg
Fe(NO3)3
FeOOH 15.921 kg 0.090 kg
C 0.054 kg 0.003 kg
Cao 0.586 kg 0.006 kg
Na2C204
C02 0 414 kg
H20
S,02 12.820 kg 0.726 kg
Grout
Miscell aneous 3 123 kg 0.018 kg
Zircaloy.I

Grafoil

HNO3 I
H2C204
Na2U207 t
U 0 097 kg 0.000 kg
U307 2.381 kg 0.010 kg
UH3 0.159 kg 0.001 kg
U02 3 251 kg 0.014 kg
U02(NO3)2
U04-4H20 0 082 kg __.OO kg
Pu 0.879 Ci - 0.001 C,
Am 1.136 C, 0.011 C,
Cs 14.160 C, 0.375 Ci
& 13 303 Ci _ 0.051 C,

.RSN PCB --- 300.639__ 17.028 I
RESINS _ _

Zeolite 369.358 kg 20.920 kg
OIER 1 157.753 kg 65.575 kg
Pu Om.l3 , C .0 C,
Am 0.428 C, 0.009 C,
Csl 166.716 C, 4.3414 C,

TOTAL ACTIVITIES
Tl 230 k _ 854 kg
Total Pu 1 4170C - 1.328 Ci
Total Am 1.564 C 1.232 Ci
TRU 2.981 Cl 2.560CI
Total Cs 180.876 Ci0 102.182 Ci
Total Sr 13.303 Ci 12.348 Ci
Beta Gamma . 194.179 Ci 114.530 Ci



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KEI
Nominal Case -

TOTAL STREAM

ST40I

TOTAL SOLIDS
LEACHING EFFLUENT

ii'l'

TOTAL WATER USED
FOR RESINS AND
SOLIDS WASHING

ST4"

TOTAL SOLUTION
FROM CENTRIFUGE

RESINS+ SOLID
RESIDUES FROM

LEACHING

FINAL DECLOGGIN IFINAL DECLOGGING
(SOLIDS) (RESel)

STAG

DISSOLUTION
SOLUTION AFTER

CENTRIFUGE

Volume 192.215m3 23.550m3 133.637.3 132.527m3 621.427m3 43.192 m3 35.140m3 8.179 m 397.109m3
Density 1.111 1.084 1.181 1.000 1.168 1.095 1.104 1.037 1.208
Total Mass 213,573.266 kg 25.530.329 kg 157,835 441 kg 132,527.190 kg 726,043.511 kg 47,285,738 kg 38,805.243 kg 8,480.495 kg 479,628.487 kg
Number of packais-

LIQUID
Volume 192.190m3 22.327 m3 130.577 m3 132.527 m3 621.182m3 39.170 m3 32.090 M3 7.025m3 396.948 m
Density 1.111 1.074 1.158 1.000 1.168 1.000 1.002 1.000 1.207
Total Mass Liquid + Gar 213,519.673 kg 23,987.480 k 15t155.483 kg 132 527.199 g 725,549.127 kg 39.170.337 ko 32,145.304 k 7.025.033 kg 479 .275.082 ka
H20 170,989.087 kg 20,737.100 kg 110,042.538 kg 132,527 190 kg 515,059.748 kg 39,133.077 kg 32,111.703 kg 7,021.375 kg 314,563.010 kg
HN03 41,519.811 kg 2,966.618 kg 40,407.386 kg 174,488.504 kg 36.364 kg 33.025 kg 3.339 kg 130,005.414 kg
H2C204 219.208 kg 218.962 kg 0.247 kg 0.247 kg
HF 642 485 kg 643.011 kg 642.485 kg 0.526 kg 0.526 kg
NaCH
Af(N03)3 78.903 kg 14.277 kg 13.097 kg 7,563.113 kg 0.027 kg 0.011 kg 0.016 kg 7,469.949 kg
AIF3
Fe(N03)3 223.775 kg 39.004 kg 37.145 kg 21,448.186 kg 0.074 kg 0.030 kg 0.044 kg 21,185.451 kg
CaO 2.656 kg 0.453 kg 0.441 kg 254.567 kg 0.001 kg 0.000 kg 0 001 kg 251.459 kg
NaNO2
NaNO3
Miscellaneous 1.128 kg 2.811 kg 2 677 kg 1,545.815 kg 0 005 kg 0.002 kg 0.003 kg 1,526.880 kg
U02(NO3)2 48.827 k 8.008 k 9.187 g 4,327.746 kg 0.017 kg . 0.008k. 0.009 kg 4,272.920 kg
Pu 7 899 Ci 1.324 Ci 4.115 Ci 439.093 Ci 0005 Ci 0.003 Ci 0.001 Ci 429.872 C
Am 6.592 Ci 1214 Ci 1.659 Ci1 567.884 Ci 0.003 Ci 0.001 Ci 0.001 Ci 560.079 C
Cs 87.775 C, 97.574 Ci 26.309 C, 7,163.956 Ci 0.131 Ci 0.022 Ci 0.110 Ci 6,978.716 Ci
Sr 71.949 C, 12.305 C, 14.115 C, 6,649 566 Ci 0.025 Ci 0.012 Ci 0,014 Ci 6,565,326 Ci
PC_ _ O _ _ 9 5 1N3O8 9_ _ 0_ ?_l Q 5.064 g

N02
NO
PCs

SOLIDS + RESINS
Volume 0.025 m3 1.223 m3 3.059 m3 0.245.m3 4.021 mS 3.050mS3 1.154 m 0.162 T3
DensIty 2.184 1262 2.183, 2.022 2.018 2.183 1.262 2.185
Total Mass Solids+ Resins 53.593 kg 1,542.849 kg 6,679.959 kg 494.385 kg 8,115.401 kg 6,659.939 kg 1,455.463 kg 353.405 kg
W1% solids 0.03*w% 6.04 w5% 4.23 1% 0.00 m% 0.07 v% 17.16 %1% 17.1 wl% 17.16 W*% 0.07 w1%

AJ(N03)3
AI(OH)3 0 020 kg 0.053 kg 2.487 kg 0.154 kg 2.529 kg 2.479 kg 0.050 kg 0.132 kg
A12O3 0 653 kg 0.345 kg 81.450 kg 4 981 kg 81.532 kg 81.206kg 0.326 kg 4.308 kg
Fe(NO3)3
FeOOH 0 602 kg 1.592 kg 75.097 kg 4 665 kg 76.374 kg 74 872 kg 1.502 kg 3.972 kg
C 0.206 kg 0.054 kg 25.618 kg; 1.564 kg 25.592 kg 25.541 kg 0.051 kg 1.355 kg
CaO 0 214 kg 0.113 kg 28.689kg 1.632 kg 26.716 kg 26.609 kg 0.107 kg 1.412 kg
Na2C204
C02
H20
S02 48 509 kg 12.820 kg 6,046 912 kg 369.093 kg 6,040.883 kg 6,028.789 kg 12.094 k 319.858 kg
Grout
Miscellaneous 0 118 kg 0312 kg! 14 733 kg 0 915 kg 14.983 kg 14.688 kg 0.295 kg 0.779 kg
Zircaloy
Gratoil

HNO3
H2C2O4 -
Na2U2O7
U 0.000 kg 0.007 kg 0 004 kg 0 002 kg 0.011 kgl 0.004 kg 0.007 kg 0.001 kg
U307 0.003 kg 0.179 kg 0.095 kg 0.043 kg 0.264 kg 0.095 kg . 0.168 kg 0.030 kg
UH3 0 000 kg 0.012 kg] 0.006 kg 0.003 kg 0.018 kg 0.006 kg 0.011 kg 0.002 kg
U02 0.004 kg 0 244 kg 0.130 kg 0.059 kg 0.360 kg 0.130 kg 0 230 kg 0.041 kg
U02(NO3)2
U04-4H20 0.000 kg _ 0006_kg: 0003kgI 0.001 kg__ 0009 kg 0.003 kn 0,006 kg 0.001 kg
Pu 0.007 Ci, 0.018Ci 0.137 0.073 Ci 0.153 Ci 0.1360 C 0.017 Ci 0.066 Ci
A.. 0.003 C, 0.197 Ci 0027 Ci 0042 Ci 0.212 C, 0.027 Ci 0.185 Ci 0.026 Ci
Cs 0.120 Ci 6 613 C, 6.412 Ci 1554 Ci 12.631 Ci 6.393 C, 6.238 Ci 1.060 Ci
Sr 0_017 C, 0998 C, 0 533 Cj 0.240 Ci 1473C C 0,532 C 0.941 Ci 0.166 Ci
PCs 9.490g 300.639 1 183.017 g 8.095 ,463.083 1,179471 283.6111 62.577a

'RESINSIII
Zeolite 2.801 kg 369.356 kg 349 136 kg 42.189 kg 696.527 kg 348 090 kg 348.438 kg 18.468 kg
OIER 0.462kg 1,1_57753kg 57 598_kg _69.083k 1,149.604k . 57426kH 1,092.178kg 3.047 k
Pu 0.014 C.oisi 0.367 C 0.157 Ci 0.437 Ci 0.366 C 0.071 Ci 0.139 Ci
Am 0.002 Ci 0.154 C' 0.095Ci 0.024 Ci 0.240 Ci 0.094 Ci 0.145 Ci 0.014 Ci
CTT 0.005 C, 78.690 Ci 0.382 C, 4 393 C, 72.726 C, 0.380 C 72.346 Ci 0.044 Ci

TOTAL ACTIVITIESI
Total U 28 293 k __ 5.230 kg 5.759 kg 2,614.317 kg 0.589 kg 0 214 kg 0.375 kg 2,581.169 kg
Total Pu 7.920 Ci 1.417 Ci 4 618 . 439 323 Ci 0.595 Ci 0.506 Ci 0.089 C 430.076 Ci
Total Ace 6.597 Ci 1.564 Ci 1 780 Ci 567.950 C, 0.455 Ci 0.122 Ci 0.332 Ci 560 121 Ci
TRU 14.516 Ci 2.981 Ci 6.399 Ci 1007.274 Cl 1.049 C 0.628 Ci 0.421 C1 990.198 Ci
Toa/ Cs 87.901 Ci 180.8761 33.102Ci 7162.903C/ 85.488Ci 6.794Ci 78.894CQ 6979.820C,
Total Si 71.967 Ci 13.303 Ci - 14 649 C 6 649.806 Ci 1 498 Ci 0.543 Ci 0.955 C 6 565.492 Ci
Beta Gamma 159.867C 194.179 Ci 47.751 C; 13819.7090C 86.9871 7.338 CI 79.6491 13545.312 Ci

CONCENTRATION
PC9 in liquid 0.25 ppb 0.06 ppb 1 7 08 ppb 0.00 ppb 0.00 ppb 10.61 ppb
PC in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
THU
TRU
Seta Gamma

177 080-pm 194.860 pm
0.28 gi 65.51 /I

0.000 /cm3 0.000
0.041 C/m 3 0,060 Clim3
0.008 Ci/m3 0.012 Ci/m3
0.018 GumS 0.024 Ci/m3
0.016 Ci/mS 0.024 CUm3
0.034 Ci/m3 0.066 Ci/m3
0.076CI/m3 0.127 Ci/m3

68 oCl9g 117 nCitg
0.832 Cilm3 8.245 Ci/m3

177.099 Upm
49.99 gA

0.000qg/cm3
0.035 Cilm3
0.007 Ci/m3
0.014 C/mS3
0.014 C/m3
0.013 Ci/m3
0.048 Cm3

41 nCig

180.214 ppm 180.285 ppm 177.099 ppm 194.860 ppm 177.068 ppm
0.80 gl 187.89 g/l 189.52 g/1 177.96 g/I 0.89 g/il

j,,49~gc3 0.000g/cm3 0.000qgcm3 0.000/cm3 0.006g/0m3
0.707 Cilm3 0.014 Cilm3 0.014 Cilm3 0.011 C1Im3 1.083 Cllm3
0.141 Ciim3 0.003 Cm3 0.003 Cim3 0.002 Ci/m3 0.217 C/m
0.283 Ci/m3 0.006 Cm3 0.006 C/m3 0.004 Ci/m3 0.433 C/m3
0.283 Ci/m3 0.006 C//m3 0.00 Ci/m3 0.004 Ciim3 0.433 Ci/m3
0.914 Cilm3 0.011 Ci/n3 0.003 Ci/m3 0.041 Ci/m3 1.410 Cilm3
1.621 Cirn3 0.024 Ci/m3 0.018 Ci/m3 0.052 Ci/m3 2.494 C/m3
1 387 nCllg 22 nClIg 16 nClig 50 nCilg 2 065 nCI/g

22.239 Qllm3 2.014 Cllm3 0.209 ClimS 9.739 ClmS 34.110 CUmS
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Volume 15.792.m3 116.735 ITS 29.585 M3 621.427 M3 17.875 m3 634.431 .3 0.64 TO 7.52 m3 7.963 W3
Density f.000 1.000 1.128 f.168 t.0o 1.171 1.3110 ZIPS6 2.194
Total Mass 15,791.925 kg It16,735.265 kg 33,393.365 kul 726,I)43.511 kgj 17,875,307 kg 743,028.926 kg 1189.8,93 kg 16,576.710 kg 17,466.603 kg
Number of Pckaoes 40.431 40.431

LIQUID
Volume 15.792 M3 116.735 m3 26.527 m3 621.1f82 RK3 17.875 m3 634.407 m3 0.420 m3
Density 1.000 F.000 1.007 1.168 f.000 1.171 I.-On 1.001
Total M.ss Liquid +Gut 45,791.925 kg 116,735.265 kg 26,702.230 ka 721,549.127 km 17,875.307 kg 742,979.487 ka 444.9416 kg
H20 15,791.925 kg 116,735,265 kq 26,413 441 kg 515,059.748 kg 17,875.307 kg 532,541.742 kg 393.313 kg
HN03 227.944 kg 174,488.504 kg 174,445,702 kg 42.802 kg
H2C204 218.962 kg 218.908 kg 0,054 kg
HFc 642.485 kg 842.328 kg 0.1 M kg
NaOH-
AI(NO3)3 13 097 kg 7,563.113 kg 7,561.258 kg 1.855 kg
AiF3
F.(NO3)3 37 145 kLE 21,448.186 kg 21,442.925 k, 5.251 kg
CaQ 0 441 kg 254.567 kg 254.505 kg 0.062 kg
NaNO2
NaN03
Miscellaneous 2.677 kg 1,545.815 kg 1,545.436 kg 0.379 kg
U02N 2 4492 k, _,4,27.7461, 4 4326.685 kg 1.062 kg
P. 0.754 C, 439.093 C, 438.985 Ci 0. 108 Ci
A. O .982 C, 567.384 C, 567.745 Ci 0.139 C,
Csr 12.236 Ci 7,163.956 C, 7,162.198 C, 1.757 C,
Sr 11.511 C, 6, 649.560 C, 6647 935 Ci 1.631 Ci
PCB 6.009 a 5.138gq 0.259 g 0.001 g

N02
NO
PCs

SOLIDS + RESINS
Volume 3.058.m3 0. 245 m3 0.024 m3 0.220 m3 7.552 W3 7.963 m3
Density I2J185 1 2.022 2.022 2.022 2.195 2.J94
Total Mass Solids + Resins 6, "1.27 kg9 494.305 kg 49.430 kq 444.9,46 k11 16,576.740 kg 17,466.603 kg
Wr% solids 0.0w% 0.00 wr% _ 2D.01wD % 0.07_w%_ 0.00 WtA 0.01 wr%. 50.00 11-1% - 100.00 wTS 100.00 141%
AI(NO3)3 1.855 kgi
AI(OH)3 2.487 kg 0 154 kg 0.015 kg 0.139 kg 0.139 kg

. A1203 81.450 kg 1 4 981 kg 0.498 kg 4.483 kg 4.483 k;
Fe(NO3)3 6.261 kg
F.OOH 75.097 kg 4 631 Ig 0.466 k, 4.198 k, 4 198 kg

C 5 18kE1d6 kg 0.156 kg 1.407 kt, 1. 407 kg
Coo 26.689 kq 1 632 k, 0.163 kg 1.489 k; 1.531 kg
Na2C204-
C02
H20 2,425 860 kg 2, 425,860 kg
S,02 6,046.912 k, 369.093 k, 345,909 kg 332.184 kgj 332.184 kg
Grout 14,150.850 kS 14,544,163 kg1
Miscellaneous 14.733 kg 091 k0 092 kg G.824 kg 1.360kg

Grafoil
H N03 42.802 kg
H2C204 _ __ _ _ _ _ _ _ _% _ k
Na2U207
U 0.023 kg 0.002 kg 0.0 0 0 kg 0.0 02 kg 0.002 kg
U307 0.561 k, 0.043 kg 0 004 kg 0.039 kg D.OGS kg,
UH3 .38kg 0.003 kg 0.000 kg 0.003 kg 0.003 kg
U02 0.767 kg 0.D59 kg 0 006 kgl 0.053 kg 0.063 kg
U02(NO3) 2 1.062 kg
U44-20 0.019 k 0 001 k,, 0.000 ko 0,001 k. 0.001 kit

Pu .23 C 0073Ci0.007 Ci 0.066 C, 0.174 C,
Amn 0.536 C,| 0.042 C, 0.004 C, 0.3C .177 C,
Cs 20 03 7 C, 1.5,54 C, 0.155 C, 1 399 Ci 3.156 C,
Sr .137 C, 0 240 C, 0 024 C, 0.216 C, 1.84 7 C,

..s - 183.017 g 69t9 8 910 g_- 8I6 8 5.D65 g
RESINSI

Za~bte 349.136 kg 1 42 189 kg 4,219 kg 37.970 kig 37.970 kg
_OlR ___ _ _ __ _ _ _ _ _ll __g 9,G3 kg _ ___ 6.908 ko _62.175 kit 62.175 k,
Pu 2.621 C, 0.157 C, 0.Old C, 0.141 C, 0.141 C,
Amn 0,263 C,1 0 024 C, 0.002 C, 0.022 C, 0.022 C,
Cs 0.629 C, 4.393 C, 0.439 C0 3.954 C11 3. 4 C,

TOT AL ACTItVITIESI
Total U 5759 kg 261_4.317 kg 21.591 kg 0.726_kg ______ 0.726 kg
Tofal Pu 4. 618 C, 439.323 C, 439,0080 C0 .315 Ci 0,315 C,
Tctal Am 1.780 C, 567.950 C, 567,751 C, 0.199 C, 0 199 Ci
TRU 6.399 Ci 1 007.274 Ci 1 006,759 Cl 0.514 Ci 0.514 Ci
7 Osai Cs 1 3312 CL 6 903 Ci 7 162.793 Ci 7110 Ci 710C
TONI &r 14. 649,C 6 649.8K6 C, 6 647.959 C, 1. 847 C, 1.847 Ci
Beta Gamma 47.751 G, 1 13 i19.709 Ci 113 810.752 C. 8.957 Ct 8.957 C,

SO FO 
TUALSUTU1ONTOTOENTiUSE FILTRATION

---T402 I ST s03 -T 1 -$ T-40 -.T NiSTREAM KEi

Nominal Case -
TOTAL STREAM

TALiATERUSED TOTALWATERF'ORFOR RESIN S.L,.DLEACHING
LE N ANDWASHING

FILTER RINSING
WATER

TOTAL SOLUTION TOI RINSED FILTER TO
)JUST G. CDTOIG I ROUTFOWReiS

FOR FILTERCONDITIONING

loNmITIONEDFale.

CONCENTRATION
PCB in liquid
PCis cld

U
PU total
238 Pu
239 Pu
240 Pit
Am
TRU
TRU
B ets Gamm..

0.33 ppb
177 068 ppm

225.83 g/1
.0g/m3

0.110, C1i 1m3
0.031 C/mn3
0 062 Cinm3
0 062 Cilm3
0 060 Ci/m3

__ .216 COm3
I92 nCila

7.08 pub
1_80.214 ppm

0.80 g/I
D.004 glcm3
0.707 Cilm3
0.141 CI/m3
0 283 CJm3
0 283 CYm3
0.914 CIrm3
1 621 C,/.3
I 387 Clg

0.35 ppb
18014ppm

0.08 g/I
0.004 q/cm3
0.692 CUI3
0.138 Ci/mr3
0.277 Ci/m3
0.277 CI/m3
0.895 Ci/m3

1 355 nCig
It799 Gums

2.83 ppb
191 177 ppm

695.04 g/1
0.001 q/Gm3
0.492 CI/M3
0.098 C/m3
0 197 Ci/m3
0 197 Ci/m3
0.311 CY/m3
0.804 C/m3

578 nCilg
I1S.In1 irma

4.870 ppm
2193.55 g/1

_O 0.0g/cm3
O."40 CUM3
DOGS8 C,/m-3
D.016 CIIm3
0.01 CY/m3
0.025 CIm3
0.065 Ci/m3

29 nClig
.125 clitm1___L_1.614 CnIm 22.239 Ci/m3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

STREAM KEI
Nominal Case -

TOTAL STREAM

Cr40 .sio2i { 51403s

SOLUTION BEFORE UOS2NO3)2ADDITION FE 0N3 3sALNOS3)
NEUTRALIZATION SOLUTION ADDITIONSOLUTION

S 1- I T-110

FIlAL SOLUTION NAO ADDITION
SENT TO TWRS SOLUTION

NAOHADDITION

SOLUTION

iiiss I ST.1

SOLUTIONAFTER
DECANTATION

ST-T02

SUPERNATE TO
ELIMINATE

Volume 634.834m3 0.359 m3 965.583 m3 119.865m3 182.616m3
Density 1.171 1.323 1.191 1.251 1,403
Total Moss 743,503.927 kg 475.001 kg 1,149,689.084 kg 149,974.973 kg 256,210.184 kg
Number of oackages

LIQUID
Volume 634.809 m3 0.359 m3 960,606 m3 119.865 M3 182.616 m3
Density 1.171 1.323 1.328 1.182 1.251 1.403 1.000 1.000 1.000
Total Mass Liquid + Ga 743.454.488 kg 475.001 kg 1.135,907.276 kg 149,974.973 kg 256210184 ko
H20 532.875.283 kg 333.542 kg 792,691 723 kg 89,984.984 kg 117,422.059 kg
HN03 174,445.702 kg-
H2C204 218 .908 kg
HF 642.328 kg
NaOH 11,574.195 kg 138,788 125 kg
Al(NO3)3 7,561.258 kg
AIF3 899. 259 kg

Fe(NO3)3 21,442.925 kg
cao 254.505 kg 254.505 k9
NaNO2 59,989.989 kg 59,989.989 kg
NaNO3 268,952.169 kg
Miscellaneous 1,545.436 kg 1, 545 436 kg
U02N032 4,468.144 kg .. 141.459 kg . - _
Pu 438.965 C,
Amu 567.745 CG,
Cs 7,162.196 Ci 7,162,196 C,

& 647.935 Ci
PCB 0.2590 ____ _ ___ 0.013 q__,_

GAZ
N02
NO
PCB 

------7
SOLIDS + RESINS 2

Volume 0.024 m3 4.977 m3
Density 2.022 2.769-
Total Mass Solids + Resins 49.438 kg 13,781.807 kg
W4% solids 0.01 wD$% 0.00 00% ____w 1.20 wt% 0.00 %0 w% 0 00 wt% 0.00 wt% 0.00 Wf%
Al(NO3)3i 

ool ---

Ai(OH)3 0.015 kg 1 1,933.901 kg
A1203 0. 498 kg 0,498 kg
Fe(NO3)3
Fa H 0.466 kg 7,878 093 kg
C 0.156 kg 0.156 kg
GaO 0.163 kg 0.163 kg
Na2C204 325 929 kg
C02
H20
S,02 36.909 kg 36.909 kg
Grout
Miscellareous 0.092 kg 0.092 kg
Zircaloy
Grafoil
HNO3
H2C204
Na2U207 3.594.928 kg
U 0.000 kg 0.000 kg
U307 0.004 kg 0.004 kg
UH3 0.000 kg 0.000 kg
U02 0.0 kg 0.006 kg

U02(NO3)2 -
U04-4H-20 __ D.00 kg 0.000 kg
P. 0.00 7 C, 436.993 Ci
Am, 0.0W4 C, 567.749 C,
C., 0.155 Ci
Sr 0.024 C _ 6,647959 C
PCs __8. 10 g __ I.mo

RESINS
Zeolite 4.219 kg 4 219 kg
CIER 6._ g ___________ 6.908k9 . . . . . . . -. - .Okg.........
Pu 0.016C 0.016 C,
Amr 0.002 C, 0.002 C
Cs 0.439 Ci .439 C,

TOTAL ACTIVITIES
Total U 2,699.040 kg _ 85 450 kg ,699.040 kg
Total P, . 439.008 Ci 439.008 Ci
Total Am 567.751 Ci | 567.751 Ci
TRU I 006.759 Ci 1 006.759 Ci
Total Cs 7 162.793 Ci 7 162 793 Ci
T otal Sr 6 647.959Ci 6647959Ci
Beta Gamma 13 810.752 Ci 13 810.752 C

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.35 ppb
1 
80

214 ppm __ _ ___
0.08 g/I,

01 004g/m3 0.238 /cm 3
0,692 Cim3
0.138 Cilm3j
0.277 C11m3

0.277 Cim3

0. 894 Ci/m3
4.586 Ci/m3

1354 nCig
21.755 ___3

0.01 ppb

14 279'
0 003 g/cm3
0.455 Cim3
0.091 Cilm3l
0.182 G/m3'
0.182 C,)m3
0 588 Cirm3j
1.043 Ci/m3|
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

STREAM KE1 *1-703 *1-7*4T4
GROUT FORMERS FINALG00UT ADOL WATER ToNominal Case - WASTES TO ERF OFF-GAS -

TOTAL STREAM TREATMENT

Volume 1.872 m3
Density 1,000
Total Mass 1,872.241 kg
Number of packaoes

LIQUID
Volume 1.872 m3
Density 1.000
Total Mass Liquid + GaZ 1,872.241 kg
H20 1,872.241 kg
HN03
H2C204
HF
NaOH

Al(N
AIF3
Fe (N03) 3
CEO

NaNO2
NaNO3

Miscellaneous

U02{N03)2
Pu
Amn
Cs

N02
NO

SOLIDS + RESINS
Volume

DensityTotal Mass Solids + Resins0.01% 00047
Wt% solids 0 00 w% 0.00 Ani% 0.00 W19%
AI(NO3)3
AI(OH)3
A1203
Fe(NO3)3
FeOOH

C
CaO

N02C2O4
C02

H20
S,02
Grout
Miscellaneous
Zircaloy
Grafoil
HNO3
H20204

U
U307
UH3
U02
U02(NO3)2
UO4-4 H20
P-
Am
Cs
Sr
PCB

RESINS
Zeolita

OIER

Ami
Cs ______

TOTAL ACTIVITIES
Total U
Total P, - .

Total Am
TRU
Total Cs
Total Sr
Beta Gamma

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Ga.ma

-I-
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SLUDGE TREATMENT
CHEMICAL FLOW SHEET

5G2kFita on503 Adjustment 601 Neutralization 60 Wastes to

Water

Off-gas treatment 801 501
Resin Leaching 309Ftes 54

n dSolid Leaching 308W

101 Grouting excess water 702
Water

102 22 206 Fle
202 206 ClarifedlSludges 47Conditoning 56si is~ieoo WF

505
206

Resin Sludge Solid I Liquid Grout formers
Separation Dissolution Separation

Dissolved sludges

HN03 KEI KE2 KWI KW2 KW3
10 Resins Solids 406

306 HN03 HNO3 307

303 Waterl HF 304 Solid
408Fna itrto 702 Residues

48 Water Water 409 'Excess water Stormae

701
Resin Leaching Solid Leaching

& Washing & Washing

3 Resin leaching effluent Solid leaching effluent 309

Groutformers 703 Final Condilloning 704 Wasg"sto ERDF

| e lo ina tation

Solid-
Residues.toa
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HNF-2735, Rev. 0

Requirements

B-6

STREAM KE2 Requirements Obtained results

PCB in liq < 0.5 ppb 0.01 ppb
PCB in sol < 2 ppm 0.005 ppm
Concentration < 40 g/Il 40.13 g/Il
Na(N03) concentration 2.65 M
NaOH Concentration Req on [OH-]: 0.26 M 0.26 M
NaOH + Na(N02) Concentration Req on [OH-]+[NO2-] :1.06 M 1.06 M
Na(N02) concentration Req on [N02-J : none 0.79 M

Volume generated m3 217 m3

PCB (ppm) < 2 ppm 53.257 ppm
U g/ml < 0.026 g/ml 0.0147 g/ml

Pu(Total) Ci/m3 6.871 Ci/m3
238 Pu < 1.5 Ci/m3 1.374 Ci/m3
239 Pu < 0.029 CiIm3 2.748 Ci/m3
240 Pu < 0.029 Ci/m3 2.748 Ci/m3
Am < 0.05 Ci/m3 4.156 Ci/m3

TRU < 100 nanoCi/g > 100 nanoCi/g 6 643 nCi/g

Volume generated m3 0.3 m3
Number of 0.2 m3 drums 1.3



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

SLUDGE AT INLET OF WATER AODITION

TREATMENTI T - FORSCREEN

S WASING

SLUDGE STREAM
FROM RESIN
SEPARATION

I--- ~T
RESIN STEAM FROM
RESIN SEPARATION

IT.201 *TQ302

SLUDGE TO RECYCLED NITRIC
DISSOLVER ACID

HNF-2735, Rev. 0

1403 FOR DISSOLUTIONOFF-
DISSOLUTION GAS

ST-205

DISSOLUTION
SOLUTION

volum. 1.87n' o.007m3 1.186 m3 0.007.3' 1.186rn3 0.135m 1.248 3' 17.311m3 2.447M3
DensiOy 1.124 1.000 1.122 ,.162 1.122 1.125 1.278 0.002 1.247
Total Mass 1,333.333 kg 6.573 kg 1,331.690 kg 8.216 kg 1,331.690 kg 151.511 kg 1,595.063 kg 28.592 kg 3,050.529 kg
Number of packages,

LIQUID
Volume 1.173 M3 0.007 m3 1.173 FT3 0.007 ST3 1.173 m3 0.135 M3 1.24.3 17.311 m3 2.444 m3
Dens/fy 1.000 1.000 000 1.000 1.000 1.125 1.278 0.002 1.244
Total Mass LiquidGa 1173.333 k 6.573 kg _ 1.173.333 kg __ .573 kg 1.173.333 kg 151.511 kg 1,595.063 kg 28.592 ka 3.038.974 k
H20 1,173.333 kg 6. 573 kg 173 k.573 13333 kg 100.603 kg 557.149 kg 1,860.557 kg
HN03 50.908 kg 1,037.914 kg 925.000 kg
H2C204
HF
NaOH
AI(NO3)3 37.626 kg
AIF3
Fe(NO3)3 23.795 kg
CaO 0.117 kg
NaNO2
NaNO3
Miscellaneous 1.343 kg
U02(NO3)2 190.535 kg
Pu 20.273 Ci
A. 23.598 C,
CS 218.785 Ci
Sr ___ 241-011.C,
PCB ___0.036

GA.

N02 12508 kg
NO 16.084 kg
PCs 0.012.q

SOLIDS + RESINS1
Volume 0.013 m3 0.013 m3 0.000 m3 0.013 m 0.003 m3
Density 11.950 12.040 3.293 12.040 3.835
Total Mass Solids + Resins 160.000 kg 158.357 kg .1.643 kg 158.357 kg 11.555 kg
WI% solids 12.001w1% 0.00_w4% 11.89 w% 20.00 wo% og1.891% 0.00_w.% 0.00 wt% 0.001w2% 0.38 wI%
A(NO3)3
AI(OH)3 13.946 kgi 13 918 kg 0.028 kg 13.918 kg 0139 kg
A1203
Fe(NO3)3
FeOCH 8.848 kg 8.830 kg 0.018 kgj 8.830 kg 0.088 kg
C 0.188 kg 0 188 kg 0.000 kg, 0.188 kg 0.188 kg
CEO 0.131 kg 0 130 kg 0.000 kg 0.130 kg 0.013 kg
Na2C204
C02 0.609 kg 0.607 kg 0.001 kg 0.607 kg
H20
S102 6.780 kg 6 766 kg 0.014 kg 6.766 kg 6.766 kg'
Grout
Mscellaneous 1.359kg 1 357 kg 0.003 kg 1 357 kg 0.014 kg
Zircaloy 4.224 kg 4 215 kg 0.008 kg 4.215 kg 4.215 kg

12C204
Na2U207
U 61.824 kg 61 700k2kg 61.700 kg 0.031 kg1
U307 19.677 kg 19.638 kg 0.039 kg, 19.638 kg 0.010 kg
UH3 3.702 kg 3.695 kg 0.007 kg 3.695 kg 0.002 kg
U02 37 316 kg 37.242 kg 0.075 kg 37.242 kg 0.019 kg
U02(NO3)2
UO4.4H20
Pu 20.395 C, 20.354 Ci 0.041 203540C. .-. .. o
Am 23.670 C, 23 623 C, 0.47Ci 23.6230C1 0.024 C,
Cs 219.874 C, 219

.434 Ci 0.440 Ci 219.434 Ci 0.658 C
Sr 246.627 Ci 246.134 C, 0 493 C 246.134 C, 0.123 C,
PCB 07_g_ ___0_096_g _ 0.01_g_ 0.096 g_ 0.018g

RESINS
Zeolite

OERg 0,070kg 1.326 0.070k __ 0.070 kq
Pu 0.001 0.000 C, 0001 C 0.000 C 0021 Ci
A, 0.001 C, 0.000C, 0.000C/ 0.000 C, 0.002 C
Cs 0.201 Ci 0.010 C, 0.191 C , 0.010 C 0.021 C

TOTAL ACTIVITIES
Total U 115.383k . 115 152kg 0 231 ,g 115.152 kg __-115152 kg
Total Pu 20.396 Ci 20.354 C, 0.041 Ci 20.354 Ci 20 354 Ci
Total Am 23. 671 Ci 23623 C 0.048 Ci! 23.623 C 23.623 C,
TRU 44.067 C _ 43.978 C 0089 C__ 43.978 Ci
Total Cs 220.075 C 219.444 Ci 0.631 Ci 219.444 C, 219.444 Ci
Total Sr 246.627 Ci 246.134 C, 0.493 C, 246.134 C, 246.134 C
Beta Gamma 466.702 C _ 465.578 Ci 1.124 Cl 465.578 Ci - 465.578 Ci

CONCENTRATION
PCB in lquid 1200 ppb
PCB in solids
Solids
U
Pu total
238 Pu
239 P
240Pu
Arm
TRU
TRU
Beta Gamma

134. 83 g/l,
0.097ag/r2 2

17.187 Ci/m3
3.437 C//m3
6.875 Ci/m3
6.875 Cl/m3

19.946 Ci/m3
37.133 CI/m3
33 050 nOCIg

393.269 Cl/ma

0.606 ppmJ 0.606wppm
133. 47 gh; 232.36 gl

_ _0.097 g/cm3 __ 0.33_gcn3
17.155 Cilm 5.855 Cil/m3
3.431 Ci/m3 1.171 Ci/mS3
6.862 Ci/m3 2.342 C/m3

a.62 C/m3 2.342 C//m3
19 910 C//m3 6.764 C//m3
37.065 C//m3 12 619 Ci/m3
33 024 nCilg 10862 nChlg

_ 392.401 Cl/m3 150.937 Cl/m3

_ 0.606 ppmr
17.16 /i

0.097 g/cm3

17.155 Ci/m3
3.431 C/m3
6.862 C/m3
6.882 C//m3

19.910 Ci/m3
37.065 Ci/m3
33 024 nClg

392.401 Ci/m3

1.545 ppm
4.72 g/l

0.047 g/cm3
8.319 ClmS
1.664 C//m3
3.328 Ci/m3
3 328 Ci/m3
9 655 CI/m3

_17.974 Cilm3
14 416 nilg

___ 180,281 Cl/m3
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KE2
Nominal Case:
1 Batch 160 ka solids

2.T200 'LT-.1 STOOD - -- FUSED ET-O
DISSOLVER RESINSTREAM T OTAL REAGENTS IYTL5XAICUSED TOTALHFUSED FOR

A mW FG'SRA SOISLAHNT.ECIN 51 I AHNWASHINGWATER I LEACHING FORRESINSAN FORRESIN SOLIDS LEACHING
SOLIDSEACNC LEAHI W ASHING I

WASHING

TOTAL HNDS USED
FOR RESINS AND
SOLIDS LEACHING

TOTAL NN03 USED
FOR RESIN

LEACHING AND
WASING

STS7

TOTALTN3 USED
FOR SOLIDS

LEACHINGAND
WASHING

11T.11

TOTAL. CLARIFIED
SOLUTION FROM
RESIN LEACHING

Volume 0.380 m 0.007 M3 0.193 M3 0.012 G3 0.097 G3 0.083 M3 0.004 m.3 0.079 M3 0032 m3
Density 1.000 1.162 1.164 1.100 1.075 1.278 1.278 1.278 1.062
Total Mass 380.000 kg 8.216 kg 224.362 kg 13 597 kg 104.609 kg 106.156 Kg 5.228 kg 100.928 kg 33.490 kg
Number of packages i

LIQUID

Volume 0.380 m3 0.007 m3 0.193 m3 0.012 m3 0.097,m3 0.083 m3 0.004 m3 0.079 GI3 0.031.m3
Density 1.000 1.000 1.164 1.100 1.075 1.278 1.278 1.278 1.062
Total Mass Uquid + Gaz 380.000 kg 6.573 kg 224.362 k 13.597 kg 104.609 kg 106.156 k 5.228 ka 100.928 ko 33.412 ko
H20 380.000 kg 6.573 kg 153.985 kg 13.347 kg 103.559 kg 37.080 kg 1.826 kg 35.254 kg 29.597 kg
HNO3 69.076 kg 69.076 kg 3.402 kg 65.674 kg 3.097 kg
H2C204 0 250 kg 0.250 kg 0.250 kg
HF I050 kg 1.050 kg
NaCH
AI(NO3)3 0.068 kg
AIF3
Fe(NO3)3 0.043 kg
CaO 0.000 kg
NaNO2
NaNO3
Miscellaneous 0.002 kg
U02(NO3)2 __ _ ___ _ ___._0.353 k
Pu 0.040 Ci
Am 0.0390 C
Cs 0.337 C,
Sr _____________ _ _ 0.456 Ci
PCB

N02
NO

SOLIDS + RESINS
Volume 0.000 u3 0.000 m3
DensOy 3.293 1. 429
Total Mass Solids + Resins 1.643 kg 0.078 kg
WI% solids 0.00 w% 20.00 wI5% 0.00 w5% 0.00 151% 000 w% 0.00 wt% 0.00 w%1 O.0 w0 % 0.23lwr%
AJ(NO3)3
AI(OH)3 0 028 kg 0000 kg
A1203
FF(NO3)3
FeOOH 0018 kg 0.000 kg

C 0.000 kg. 0 000 kg
CaO 0.000 kg 0.000 kg
Na2C204
C02 0001 kg
H20
SiO2 0.014 kg 0.001 kg
Grut0
Miscellaneous 0.003 kg 0.000 kg
Zircoy 0.008 kg 0.000 kg

HNO3
H2C204
Na2U207
U 0.124 kg 0.001 kg
U307 0 039 kg' 0 000 kg
UH3 1 0 007 kg 0,000 kg
U02 0 075 kg 01000 kg
U02(N03)2
JO4.4H20_ ____ _____.__._____ _____ _____

Am 0.047 C, .000 CI
Cs 0.440 C, 0.012 C,
Sr 0.493 C - 0 002 C,

-PCB 0.X 1_T 0.009 a
RESINS

Zeolite
OIER 1.326k _ 0 071k
Pu 0.001 Ci 0.000 C,
Am 0.000 C 0.000 Ci
C 0.191 C, 0.005 C,

TOTAL ACTIVITIES 0 21 k0
Total U 0 231_kg 0.214k
Total Pu 0.041 C, 0.041 Ci
Toa m 0 048C 0.040C
TRU 0.089C_ 0.080 Ci
Total Cs 0.631 Ci 0.354C
Tclal 0.493CI 0.458 C
Beta Gamma - 1.124 Ci 0.812 ci

CONCENTRATION I I
PCB in lIquid
PCB in solids
Solids

U
Pu total
238 Pu
239 Pu
240 Pu
Am

TRU
Bets GammaGI

232 36 g/l
O.033qn/cm3 _

5.855 Cilm3
1.171 Cj/m3
2.342 C/m31
2.342 Cilm3
6.764 CI/mS3

12 619 C/ __--
10 862 nCIg

--. _.-,58.937 Cl/ma

I__ __ 0.72p m
2. 46 g/il

_____ _______0.007 g/cm3
1.285 Cl/m3
0.257 CZ/m3
0.514 Cr/m3
0.514 Ci/m3
1. 266 Ci)m3

___ __ _ __ ___ _____ __- _- _ __ 2551 Cum3
2401 nCIl

- - - ___.............. ____ 28748CI~13J
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH INF-2735, Rev. 0

STREAM KE2
Nominal Case:
I Batch 160 kg solids

.91 11 T 71' T402
TOTALSOLIDS LEACHEDRES LEACHEDSOLS TOTALVWATER USED TOTAL SOLUTION

LEACHING EFFLUENT FOR REINSAND FROMCENTRIFUGE
SOLIDS WASH ING

.T403

RESiNS+ SOLID
RESIDIJES FROM

tEACHING

Sf404

FINAL DECLOGGING
(SOLIDS)

STate I
FINAL DECLOGGING

IRESIN)

T-4ol

DISSOLUTION
SOLUTIONAFTER

CENTRIFUGE

volume 0.316 m3 0.025 M3 0.218 m3 0.2041m3 3.189 m3 0.062 m3 0.065.m3 0.0071n3 2.824 M3
DensIty 1.111 1.095 1.191 1.000 1.191 1.140 1.146 1.054 1.208
Total Mass 350.989 kg 26.990 kg 260.100 kg 204.378 Kg 3,796.712 kg 70.710 kg 63.170 kg 7.539 kg 3,412.233 kg

LIQUID mberofpackaes

Volume 0.316m3 0.024 m3 0.216m3 0.204 m3 3.189 m3 0.05 m3 0.052 m3 0.006 M3 2.824 M3
Density 1.110 1.082 1.156 1.000 1.190 1.000 1.002 1.000 1.208
Total Mass Liquid + Ga 350.902 kg 25.61k ___249.226 kg _204.378 kg 3,795.969 k _ 58.574 kg 52.329 k _ 6.245 ka 3411.656 Kg
H20 281.363 kg 21.800 Kg 182.000 kg 204.378 kg 2,547.038 kg 58 516 kg 52.274 kg 6.242 kg 2,236.077 kg
HNO3 67.805Kg 3.100kg 66.000 kg 993.674 kg 0.056 kg 0.053 kg 0.003 kg 922.773 kg
H2C204 0.250 kg 0.250 Kg 0.000 kg 0.000 kg
HF 1.049 kg 1.050 kg 1.049 kg 0.001 kg 0.001 kg
NaOH
AINO3)3 0.091 kg 0.069 kg 0.015 kg 37 695 kg 0 000 kg 0.000 kg 0.000 kg 37.536 kg
AlF3
Fe(NO3)3 0.057 kg 0.043 kg 0.010 kg 23.838 kg 0.000 kg 0.000 kg 0.000 kg 23.73M kg
CaO 0.000kg 0.000 kg 0.000 kg 0.118 kg 0.000 kg 0.000 kg 0.000 kg 0.117 kg
NaNO2
NaNO3
Miscellaneous 0.003kg 0.002 kg , 0.001 kg , 1 346 kg 0.000 kg 0.000 kg 0.000 kg 1.340 Kg
_U2NOg32 _ 0.533 kg 0.353 kg 0 151_k 190.963 kg 0,000 kg 0000 kg 0000 kg 190.076 k
Pu 0.117 Ci 0.041 Ci 0.076 Ci 20.381 Ci 0000 C 0.000i 0000 Ci 20.224 Ci
Am, 0.079 Ci 0 .039 Ci 0 .032 Ci 23.659 Ci 0000 C, 0 000 C, 0000 Ci 23.541 Cit

Cs 0.960Ci 0.337 Ci 0.511 C 219.545 Ci 0.001 C0.000 Ci 0.000 Ci 218.258 Ci
Sr 0.689 Ci 0456 Ci 0.195 Ci 246.563 Ci 0.001 C, 0.000 C1 0.000 Ci 245.418 Ci
PCB 

0
.
000 _ _____ 0.000 .. 0036 0.0000 00000 0.036

NO2
NO

SOLIDS+ RESINS
Volume 0.000 m3 0.001 m3 0.003 m3 0,000 m3 0.003 m3 0.003 m3 0.001 m3 0.000 m3
Density 3.818 1.429 3.787 3.582 3.536 3.787 1.429 3.835
Total Mass Solids + Resins 0.067 kg 1.372 kg 10.874 kg 0.743 kg 12.136 kg 10.842 kg 1.294 kg 0.578 Kg
W% solids 0.02 w % 5.08*1% 4.18 wT% w 0.02 w1% 17.16 wT% 17.15 w % 17.16 t% 0.02 W%
AI(N03)3
A(0H)3 0 001 kg 0.003 kg 0.132 kg' 0.008 kg 0.134 kg 0.131 kg 0.003 kg 0.007 kg
Al203
Fe(N03)3
FeoOH 0.001 kg 0.002 kg 0.083 kg 0.005 kg 0.085 kg 0.083 kg 0.002 kg 0.004 kg
C 0.001 kg 0.000 kg 0.178 kg 0.011 kg 0. 177 kg 0.000 kg 0009kg
CaO 0.000 kg 0.000 kg 0.012 kg 0.001 kg 0.012kg 0.012 kg 0 000 kg 0001 Kg
Na2C204
C02
H20
Si02 0 051 kg' 0 014 kg: 6.396kg 0.390 kg 6.390 kg 6.377 kg 0.013 kg 0 338 Kg
Grout
Miscellaneous 0 000 kg 0000kg1 0.013 kg 0.001 kg 0.013 kg 0.013 Kg 0.000 kg 0.001 kg
Zircaloy 0.032 kg 0 008 kg 3.985 kg 0 243 kg 3.981 kg 3.973 kg 0008 kg 0.211 kg
Graloil
HNO3
±120204 ..... ... j-.
U 0.000 kg 0.009 kg 0005 kg 0.002 kg 0.014 kg 0.005 k 0.009 kg 0.002 kg
U307 0.000 kg 0.003 kg 0 002 kg 0.001 kg 0.004 kg 0.002 kg 0003kg 0.000kg
UH3 0.000kg 0.001 Kg 0000kg 0.000 kg 0.000 kg 0.001 kg 0.000 kg
U02 0.000kg 0.006 kg 0.003 kg 0.001 kg 0.008 kg 0.003 kg 0 005 kg 0.001 kg
U02(N03)2I
UO4-4H20
Pu 0.000 C 0.001 Ci 0.006 Ci 0.003 C, 0.007 Ci 0.006 Ci 0.001 Ci 0.003 Ci
Am 0.000 Ci 000 CCi 0.001 Ci 0002 C, 0009 Ci 0001 Ci 0.008 Ci 0.001 Ci
Cs 0004 C, 0205 C1 0.199 Ci 0 048 C 0,392 C, 0.199 Ci 0.194 Ci 0033 Ci
SC 0 0010 , C 0020_ 0.009 Ci 0.055 Ci 0020 Ci 0.035 C 00 C

RESINS
ZeoIte
CIER 0.001 K 1 326 kg 0.066 kg 0079 kg 1 317 k 0.066 kg 1.251 kq 0.003 k
p" 0 000 C, 0 000 Ci 0003C, 0001 Ci 0 003 Ci 0 003 Ci 0.000 CI 0001 C
Am 000 C, 000 CC 00010 000C, 0.001 Ci. 0.001 Ci 0 000 C, 0000 C
Cs 0.000 C, 0 088 Ci 0000 C 0 005 C, 0.083 Ci 0.000 Ci 0.083 C, 0000 C

TOTAL ACTIVITIES
Total U 0.32_k 0.231 kg 0.100_k 115.357 kg __ 0.026k 0.009k 0.017 kg 114.820 k
T otal Pu 0117 Ci 0.041 Ci 0.085C 20.386Ci 0.010Ci 0.009Ci 0.001 Ci 20.228 Ci.
TcalAm 0.079Ci 0.048 Ci 0.033 Cl 23.661Ci 0.010 Ci 0.002C 0.008 Ci 23.542 Cit
TRO -. - 0,197 Ci 0.089 Ci 0.119 Ci 44.047 C 0.02 Ci 0.011 Ci 0.009 Cl 43.770 Ci
Total Cs 0.954 C, 0.631 Cl 07110C 219.598 Ci 0.476 Ci 0.199 Ci 0.277 Ci 218.291 Ci
Total Sr 0 689 Ci 0.493 C, 0.215 Ci 246.572 i 0 055 Ci 0 020 Ci 0.035 Ci 245.425 Ci
Beta Gamma 1.643 C1 1.124 CI 0.925 C _ 466.170 C1 0.531 Ci 0.219 Ci 0.312 Ci 463.715 Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids

Pu total
238 Pu
239 Pu
240 Po
Am
TRU
TRU
Be.a Gamma n

0 25 ppb
1.547,ppm

0.28 g/I
0_01g/_cm3

0.371 Cm3
0 074 Ci/m3
0 149 Ci/m3
0 149 C,/I3
0.251 Ct/mB1

0 622 Cl/m3
560 noilg

5.200 Clm3!

0.126 ppm _
55.66 g/l

0.009 9/.m3
1.680 Ci/m3
0.336 Ci/mn3
0.672 Ci/m3
0.672 Cum

3

1 941 CGm3
3.621 Ci/m_
3 306 n1i5g

45.608 C/m3

0.06 ppb
1 551_ppm

49.79 gil
0000_g/cm3
0.391 CIim
0.078 Ci/m3

0.156 Ci/m3!
0.156 Ci/m3
0 153 Ci/m31
0.544 Ci/m31

457 NC419
4.237 Cm3!

9.61 ppb
1.459 pm

0.23 g/l
0.036q/lcm3
6.392 Cm3'
1 278Ci/m3
2.557 CGum3
2.557 Ci/-31

1 7 419 C4m31
13.812 Ci/m31
_P 601 nilg

146.1 78 0ilm3,

0 00 ppb
1.463 pm
195.71 gl

0.000 /cm3
0.161 Ci/m
0.032 Ci/m3
0.065 Ci/m3S
0.065 C/m3
0 156 Ci/m3
0.317 Ci/m.3

278 n0l/g
8.571 Cilm3

0.00 ppb 10.66 ppb
1.551 m 0.726 m 1545 ppm
196.76g/l 180.95g/ 0.20g/[

0.000a/m3 0.002 /Cm3 0.041 A/cm3

172 nCilg 1 170 nCI1 12 827 nCIWg
3.979 CiIm 43.663 Cilm3 164,176 Cilm3i

B-9

0.124 Clhm3j
0.025 Cl/m3 8

0.066 Cl/mB .050 Ci/m3 2.6 lm0.050 CI/n3
1.109 Ci/m3

o.i6s CJIM31
0 133 C /m3
06 i/m

0.066 CiIm3
0 031 CI3
0 197C3

'U16 C /M31,432 C!i/m3
2.85 /m
2.85Cim
8.33C/m

15.47Cim



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KE2
Nominal Case:
1 Batch 160 kg solids

ST408

TOTAL WATER USED
FOR RESIN

LEACHING AND
WASHING

97z.4 S7410 £7801- iT40o3

TOTALWATERFOR SOlADSFROM TOTAL SOLUTIONTO FILTER RINSING
SOLIDS LEACHING CENTRIFUGE FILTRATION WATER

ANDWASHING

ST-506 27640

TOTALSOLUTIONTO RINSE FILTER TO GROUT FORMERS CONDITIONEO
ADJUST CONDITIONING FOR FILTER FILTERS

CONDITIONING

Volume 0,014 m3 0.1901 M3 0.046 m3 3.189Im3 0.0271m3 3.193 m3 0.001 m3 0.001 m3
Density 1000 1.000 1. 1.1 1.000 1.197 1.644 1.660
Total Mass 14.039 kg 190.339 kg 54.574 kg 3,796.712 kg 26.876 kg 3,822.252 kg 1.337 kg 1.337 kg
Number of Packages - 0.051 0.051

LIQUID
Volume 0.014m3 0.190 m3 0.043 m3 3.189m3 0.027 m3 3.192m3 0.001 m3 0.001 M3
Density 1.000 1.000 1.007 1.190 1.000 1.197 1.067 1.080
Total Mass Liquid + Gak 14.039 kg 190.339 kg 43.652kg __37.969k 26.876 kg 3 822.177 ka 0.669 kg 0.669 kg
H20 14.039 kg 190339 kg 43.181 kg 2,547 038 kg 26 876 kg 2,573.333 kg 0 581 kg 0.581 kg
HN03 0.370 kg 993.674 kg 993.604 kg 0.070 kg 0.070 kg
H2C204 0.250 kg 0.250 kg 0.000 kg 0.000 kg
HF 1.049 kg 1.049 kg 0.000 kg 0.000 kg
NaOH
AI(NO3)3 0.015kg 37 695 kg 37.692 kg 0.003 kg 0.003 kg
AIF3
Fe(NO3)3 0.010 kg 23.838 kg 23.836 kg 0.002 kg 0.002 kg
CaO 0.000 kg 0.118 kg 0.118 kg 0.000 kg 0.000 kg
NaN02
NaNO3
Miscellaneous - 0.001 kg 1.346 kg 1.346 kg 0.000 kg 0.000 kg
U2NO32 _0.076 kg 190.963 kg_ _ 190.949 kg 0.013 kg - 0.013 k.

Pu 0.008 Ci 20.381 Ci 20.380 Ci 0.001 Ci 0.001 C1

Am 0.009 C| 23.659 Ci 23.658 Ci 0.002 Ci 0.002 Ci
Cs 0.087 Ci 219.545 Ci 219.530 Ci 0.015 Ci 0.015 Ci
Sr 0.098 Ci 246.563 Ci 246.54 Ci 0.017 Ci 0.0 17 Ci
PCB____ ___ 0036 It _0.002 0.000 I 0.000g

N02
NO
PCB .

SOLIDS4+RESINS
Volume 0.003 m3 0.000 3 0.000 m3 0.000 M3 0.000 3

Density 3.835 3.582 3.582 3.582 3.582

Total Mass Solids + Resins 10.922 kg 0.743 kg 0.074 kg 0.669 kg 0.669 kgI
W f% solids 000 w's 0.00 wi% 20.01 w,% 0.02 wt% 0.00 witr% 0 0 W i o. GO 0.00%_ % A50.00 ,%
AI(NO3)3

Ai(OH)3 0.132 kg 0 008 kg, 0.001 kg 0.007 kg 0.007 kg
A1203
Fe(N03)3
FeOOH 0.083 kg 0.005 kg 0.001 kg 0,005 kg! 0.005 kg

C 0.178 kg 0.011 kg 0.001 kg 0.010 kg 0.010 kg
CaID 0.012 kg! 0 001 kg 0 000 kg 0.001 kg 0.001 kg

Na2C204
C02
H20
SiO2 6.396 kg 0 390 kg 0.039 kg 0.351 kg 0.351 kg
Grout
Miscellaneous 0.013 kgl 0001 kg 0.000 kg 0.001 kg 0.001 kgI
Zircaloy 3.985 kg 0 243 kg 0.024 kg 0.219 kg 0.219 kgi
Grafoil
HN03
H2C204 .
Na2U207 0

U 0.029 kg 0.002 kg 0.000kg 0.002kg 0.002 kg,
U307 0.009 kg 0 001 kg 0.000 kgl 0.001 kg - 0.001 kgI
UH3 0.002 kg 0 000 kg 0.000 kg 0.000 kg 0.000 kg
U02 0 018 kg 0 001 kg 0.000 kg 0.001 kg 0.001 kg
UO2(NO3)2 I
U04.42 ...- ~-

_-_ _0_____ __ 003 C 0.000CI 0.003 Ci 0.003Ci
An 0 022 Ci 0 002 C 0.000 C 0.002 Ci 0.002 Ci
Cs 0.622 Ci 0.048 C 0 005 Cj 0.043 Ci 0.043 Ci

S __ll6I0017 0 Ci _ 0 36 _ 0.008
PoW ....................s1g 0 0 g 0.000 a 0.36 _____ ___0,35

RESINS
Zeolite
O0ER__ __ ____ 066_kI 0079k 0.071 kg _.071 k_ 0.071 kg
Pu 0.020 Ci 0.001 Ci 0.000 Ci 0.001 C, 0.W 1 C,
An, 0002 Ci 0 000 Ci 0.000 Ci 0.000 Ci 0.000 C
Cs 0.001 Ci 0.005 C, 0.001 Ci 0.005 Ci ; ___ C_

TOTAL ACTIVITIES
Total U9 ____ .100 kg _1.57 k_ _115.345 kg 0.012 kg __ __ __ 0.012_kg
Total Pu 0.085 Ci 20.386 Ci 20.380 Ci 0.006 Ci 0.006 Ci
Total An 0.033 Ci 23.661 Ci 23.658 Ci 0.003 C, 0.003 Ci
TRU 0.119Ci 44.047Cl 44.038 Cl 0.009 CI 0.09 C.
Total C.s 0.711 Ci 219.598 219.535 Ci 0.063 Ci 0 063 Ci
Total Sr 0.215 Ci 246.572 Ci 025 Ci 0.025 Ci
Beta Gamma 0.925 Ci 466.170 C,. - 466.081 Ci 0.089 C 0.089 Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U

Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
8eta Gamma

0.33 ppb
__ _ _ _1545 ppm_

236.34 g/I
0.002Ajcm3
1.848 Cloi3
0.370 Ci/m3
0 739 Ci/mn3
0.739 Cim3
0 723 Crim3j
2571 Ci3

ncilg
__ 2 §2CM3

______t

9.61 ppb
1.459 ppm

0.23 g/l

6.392 Cm3

1.278 Ci/m3'
2.557 Cilm3:
2.557 Cilm3I
7.419 C1/ms3

13.812 CmS3
11 601 scilg

146.178 Crm3S _____

0.48 ppb
1.459 ppm

0 02 g/I
0.036 qcm3
6.384 Chim3
1.277 CIm3
2.554 Ci/m3
2.554 C/mS3
7.410 Ci/m3

13.794 Ci/m3
11 522 nCUg9

145.992 Clm3

3.84 ppb
53.257 ppm
822.09 g

0.015 /cmor3[

6.806 Cl~ri
1.361 C/mS3
2 722 Cilm3
2.722 Ci/m3
4 117 Ci/m3
10.923 Ci/m3

6 643 na g
109.202 Cl/ma

3.84 ppb
53.257 ppm

829.88 gIl
0.015 g/cm3
6.871 Cl/mS
1.374 CL/m3
2.748 CUm3
2.748 CmS
4.156 C:/mS

11.026 Ci/m3
643 nCilg

_ 1 110.237C011l3

B-10



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

_ _ -0 2 T40 :

UO2(NO)2ADDTION FEINO oALiNOn)O
SOLUTION ADDITION SOLUTION

FINAL SOLUTION
SENT TO TWSS

.405

NAi2 AODITION
SOLUTION

5T47
NAOHADDITION

SOLUTION

HNF-2735, Rev. 0
if-514 7-Ne1 f -519 -

WATER ADJUSTMENT RESINS+ SOLID
SOLUTION AFTER

DECANTATION

SUPERNAE TO
ELIMINATE

Volume 4.292 m3 0.015 m3 0.994 m3 8.896 m3 0.975 m3 1.391 m3 2.144 m
Density 1.203 1.323 1.328 1.178 1.251 1.403 1.000
TotalMass 5,163.395 kg 20.963 kg 1,320.180 kg 10,478.476 kg 1,219.750 kg 1,951.257 kg 2.144.074 kg
Num ber of packages

LIQUID
Volume 4.292m3 0.016 m3 0.994 ma 8.766m3 0.975 m3 1.391m3 2.144 m
Density 1.203 1.323 1.326 1.155 1.251 1.403 1.000 1.000 1.000
Total Mass Liquid + Ga_ 5,163.321 kg 20.963 kg 1 320.180k1 10.1 21.526 kg 1,219.750 kg 1,951.257 ko 2,144.074k __
H20 3,427.382 kg 14.720 kg 839.329 kg 7,533.580 kg 731.850 kg 894.268 kg 2,144.074 kg
HNO3 993.604 kg
H2C24 0.250 kg
HF 1.049 kg
Na1H 94.200 kg 1,056.989 kg
Al(N03)3 37. 692 kg
AIF3 1.469 kg
Fe(N3)3 504. 688 kg 480.852 kg
CaO 0.118kg D 118 kg
NaNO2 487.900 kg 487.900 kg
NaNO3 2.002 914 kg
Miscellaneous 1.346 kg 346 kg
U02(NO3)2 197.192 k 6243 kg - --.
Pu 20.300C,
Am 23.658 C,,
Cs 219 530 Ci: 219 530 C,

8r _ _ __ _ _ _ __ _ _ _ 246.546 _C0 __ _ _ ___

GAZ N0
GZ PCB ____ ___ ______ __ .000___NO2

PCB
SOLIDS + RESINS

Volume 0.000 m3 1  0.129 m3
Density 3.582 2.757
Total Mass Solids + Resins 0.074 kg 356,950 kg
Wi% solids 0.00 1% 000 wt% 0.00 w% 341 w% 0.00 wt% 000 wT% 00 Wt% 0.00 w%

AI(N03)3
AI(OH)3 0.001 kg 12 440 kg;
A1203 I -

Fe(N03)3 I.k'

FeOCH 0.001 kg 185 411 kg
C 0001 kg! 0 001 kg
CaO 0 000 kg- 0 000 kg
Na2C204 0 372 kg
002
H20
S102 0 039 kg 0 039 kg:
Grout
Miscellaneous 0.000 kg 0.000 kg
Zircaloy 0.024 kg 0.024 kg
Grafoil
HNO3
H2C204 ___ __
Na2U207 158.555 kg
U 0.000 kg 0.000 kg
U307 0 000 kg 0.000 kg
UH 000 kg; 0000 kg
U2 0 000 kg 0 000 kg
U02(NO3)2
U0 4-4H20 -
Am 0000 23 658 C,
Cs 0 005 C, 0.005 C,

Sr~po o 1C ___ 246 547 C,
.___ E ___--.- 

24% |J.Q0 -. _ _0_ _ _ _

RESINS

Zeolite-

OiER 0008k 0.008k
Pu 0.0000C 0.000 C

Arum 0.000 C 0.000 Ci
TO Cs 0.001 Ci 0.001
TOTAL ACTIVITIE _S1917

Total U _3_771_kg _ _ 1 117 k7
Total Pu 2003800,C
TotalAn 23658 Ci 23 .58 C
TU 4038_C 44.030 Ci
Tuta; Cs 219 535 Ci 219535 Ci
Total Sr 246.547 C, 246.547 Ci
Beta Gamma 46,081 Ci 466.081 C.

CONCENTRATION -

0.01 ppb
0.005 ppm

40.13 g/l

2.291 Cilm3
0.458 C,/m3
0.916 Cil/m

0.916 Ci/m3
2. 659 Ci/m3
4.951 Cl/m3
4 203 nC/g

52.354 C i/m3

b
I-

8-11

STREAM KE2
Nominal Case:.
1 Batch 160 kg solids

NEUTRALIZATION

PCB n l'quid
PC8 in solds
Solids
U
Pu total

239 Pu
240 Pu
An
TRU
TRU
Beta Gam ma

0 35 ppb
_ I 45i-pm

0.02 gIl
0.028 glcn3
4.748 Cim3
0.950 Ci/m3

1.899 Ci/m3
1.899 Cl/m3
5.512 Cdrm32

10.260 Ci/m3
8 529 nCilg

108.585 Cumia

__0_23_g/cm3 F



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

STREAM KE2 -7703 $7-04 -T-tE1

Nominal Case: GROUT FORMERS FINAL GROUT ADED WATER TON WASTES TO ER0F OFF-GAS
I Batch 160 kg solids TREATMENT

Valu.. 0.101 m3
Density 1.000
Total Mass 1 00603 kg
Number of packages

LIQUID
Volume 0.101 m3
Density 1000
Total Mass Liquid + Gaz __ 100.603 k
H20 100.603 kg
HNO3
H2C204
HF
NaOH
AI(N03)3
AIF3
Fe(NO3)3
CaO
NaN02
NaNO3
Miscellaneous
UO2NO3)2
PU
Am
Cs
Sr -

NO2
NO
Ps -

SOLIDS + RESINS
Volume
Density
Total Mass Solids + Resins
WM% solids 0.00 w% 0.00 wv% 0.00 w%;
AI(NO3)3
AI(OH)3
A1203
F.(N03)3
FaOOH
C
CRO
Na2C204
C02
H20
Sir2

Miscellaneous
Zircaloy
Grafoil

HNO3
H2C204
Na2UJ207
U
U307
UH3
U02
UO2(NO3)2
UO4-4H20
Pu
Am
Cs
Sr

RESINS
Zeolite

_ER
Ptj
Am
Cs

TOTAL ACTIVITIES
Total U-
Total Pt,
Tota Am
TRU

Toal S
Beta Gamma

CONC ENT RA TION
PCB in liquid
PCB in solids
Solids
U - -

S Pu total
238 Pu
239 Pu
240 Pu
Am
T GU

TRU
S Set. Gamma

t -

____ I-.

HNF-2735, Rev. 0

B-12



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KE2 *T-" st-te cri04
SLUGE ATINLET OF WATERADOITION SLUDGESTREAM RESINTREAMIROM

NominalCase- hTEATMENTUIT FOR SCREEN FROM RESIN RESIN SEPARATION

TOTAL STREAM [ WASHING SEPARATION

.T2. *t.2O2 40

SLUDGE TO RECYCLED NIIRIC L#-O3RFR DISSOLUTION OFF. DISSOLUTION
GAS SOLUTION

Volume 28.999m3' 0.161 .3 28.993 m3 0.173 il 28.993 m3 3.29f m3 30.498IT 422.999 m 59.789 ma
Desl 1.124 1.000 1.122 1.162 1.122 1.125 1.276 002 1.247
Total Mass 32,581.114 kg 10.610 kg 32,540.961 kg 200.762 kg 32,540.961 kg 3,702.299 kg 38.976.693 kg 698.680 kg 74,542.213 kg
Number of packagesg

LIQUID
volume 28.871 m3 0.161 m3 28.671 m3 0.161 m3 28.671 m3 3.291 m3 30.498 m3 422.999 ma 59.716 m3
Density 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.002 1.244
Total Mass Lquid + Gaz 28.671.380 kg 160.610 kg 28,671.380 kg 160.610 kg 28,671.380 kg 3,702.299 kg 38,976.693 kg _ 698.680 kg 74,259.862 kg
H20 28,671.380 kg 160.610 kg 28,671.380 kg 180.610 kg 28,671 380 kg 2,458.326 kg 13,614.394 kg 45,464.270 kg
HN03 1,243.972 kg 25,362 299 kg 22,603.148 kg
H2C204
HF
NaOH
AI(NO3)3 919.426 kg
AIF3
Fe(N03)3 581.446 kg
C 2.868 kg
NaNO2
NaNO3
MiscellaneoUs 32.823 kg
U02N03)2__ ______ __ 4,655.882 k
Pu 49.8 Ci

Am 576.830 Ci
Cs 5,346.184 Ci
&r _______________ 6,011.481 01
PCB _______________________0.891

GAZ -
N02 3G5.647 kg
NO 393.033 kg
PCB i | | | 0.291, _

SOLIDS + RESINS
Volume 0.327 m3 0.321 m 0.012 M3 1 0.321 m3 0.074 m3
Density 11.950 12.040 3.2931 12.040 3.835
Total Mass Solids + Resins 3,909.734 kg 3,869.581 kg 40.152 kg 3,869.581 kg 282.350 kg
Wr%_solids _____ 12.00, % 0.00 wt% . 1.wr% 20.00 wt% 11.89 1% 0.00 11% 0.00 1%_ 0.00 wT% 0.38 w1%

Al(NO3)3
AI(OH)3 340.774 kg 340.092 kg; 0.682 kg 340 092 kg 3.401 kg
A1203
Fe(N03)3
FeOOH 216.200 kg 215.767 kg 0.432 kg 215.767 kg 2.158 kg
c 4.598 kg 4.589 kg 0.009 kg 4.589 kg 4.589 kg
CaO 3.193 kg 3.187 kg 0.006 kg 3.187 kg 0.319 kg
Na2C204
C02 14.873 kg 14.843 kg! 0.030 kg 14.843 kg
H20
SiO2 165.676 kg 165.345 kg 0 331 kg 165.345 kg 165.345 kg
Grout
Miscellaneous 33.220 kg 33.154 kg 0.066 kg' 33.154 kg 0.332 kg
Zircaloy 103.215 kg 103009 kgkg 103 009 kg 103.009 kg
Grafoig
HNO3
/120204 ..- ,
Na2U207 I
U 1,510 718 kg 1,507 697 kg 3.021 kg1  1,507 697 kg 0.754 kg
U307 460.836 kg 479.874 kg 0.962 kg 479 874 kg 0.240 kg
UH3 90.470 kg 90.289 kg 0.181 kg 90.289 kg 0.045 kg
U02 911.854 kg 910.030 kg 1 824 kg 910 030 kg 0.455 kg
U02(NO3)2
U04,-4H20_
Pu 498.374 C, 497.3771 0.997CO 497.377 Ci - 1.492C_
Am 578.406 C, 577.249 Ci 1.157C- 577.249 C, 0577 Ci
Cs 5,372.795Ci 5,362.049 Ci 10.746 Ci 5362.049 Ci 16.086 Ci
Sr 6 026.542 C, 6,014.489 Ci 12.053 Ci 6,014.489 C/ . 3.007 Ci

B ___ 2.369g 2345 0.024 2 _ __ _ _ g____ 0.436g
RESINS

Zeolits

_.._..E...._ __ . 34106 kg 1.705 k 32 401 kg 1.705 kG __._____ 1 705 kg
Pu 0.016 Ci 0.001 Ci 0.015C, 0.001 Ci 0.506 Ci
Am 0013C, 0.001 Ci 0012C, 0001 Ci 0.043 Ci
Cs 4.911 Ci 0.246 Ci 4.666 C, 0.246 Ci 0.025 Cil

TOTAL ACTIVITIES
TotalU_ __ 2,819 482 kg _ _813843 kg__ 5.639 kg 2,813.843 k 2,813.843 k
Total Pu 498390C: , 497.378 Ci 1.012 Ci 497.378Ci 497.378C,
Tola/Am 578.419 Cil 577.250C1 1.1690C 577.250Ci 577.250 Ci
TRU 1 076.808 C, . 0746628 CiL 2.181 Ci 1 074.6280 1 074.628 Ci
Total Cs 5377.706 C, 5 362.295 C, 15 411 Ct 5 362.295 Ci 5 362.295 Ci
Toal Sr 6 026.542 C 6 014. 489 Oi 12 053 0 6 014.489 Ci 6 014.489 C
Beta Gamma 11404.2480 C 11 376.784 C 27464 Ci 11 376.784 11 376.84 C

CONCENT RATION
PCB in liquid
P0Bin solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am

TRU
Beta Gamma

- 0.606 pp.l
134.83 g/1

0.097 g/cm3
17.187 Cilm3
3.437 Ci/m3
6.875 Ci/m3
6.875 Ci/m3

19.946 CI/m3
37.133 Ci/m3
33050 nCi/g

393.269 Cl/m3

0606ppm 0606ppm
133.47 g/I 232,36 /n

__ 097_g/m3j 0.33_S/crm3
17.105 CIm3 5.855 Clhm3
3.431 Cl/m3 1.171 Ci/m3
6.862 Ci/m3 2.342 Cl/m3
6862 Ci/m3 2.342 Cl/m3

19.910 C/m3 8 784 Cl/mS
37.065 i/m3 12.619 G/m3
33024 nClg 10862nCilg

. 392.401 Cl/mS3 158.937 Cl/m3

S0.806ppDm

17.16 /I
0.097 g/cm3

17.155 Cl/m S
3.431 Cim3
6.862 C/mS
6.862 C/mS3

19.910 ClOm3
37.065 C/m3
33024 nCi/g

392.401 CIUm3
_ _

12.00 ppb
1.545 ppm

4.72 g/l
0.047 o/cm3
8.319 Cim
1.664 Ci/m3
3.328 C/m3
3.328 C/m3
9 655 Cl/m3

17.974 CI/m3
14416 nClIg

190.281 C0/m3

B-13



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM
HNF-2735, Rev. 0

STREAM KE2

Nominal Case -

TOTAL STREAM

s*oat1 ST-O2

RESINSTREAMTO -TOTAL REAGENTS
LEACHING FORRESINSAND

SOLIDS LEACHING

TOTbiOALIC USEDITOTAL HF USED FOR
sTs - eT-os

TTANUSDr -TOTALHNO3 USED
FOR RESINS AND - FOR RESIN

SOLIDS LEACHING LEACHINGAND
IWASHINO

Volume 9.286 m3 0.173 m3 4.710 m3 0.302 m3 2.378 m3 2.030 m3 0.100 M3 1.930 ma 0.770 m713

Density 1.000 1.162 1.164 1.100 1.075 1.278 1.278 1.278 1.062
Total Mass 9,285.617 kg 200.762 kg 5,482.467 kg 332.249 kg 2,556.201 kg 2,594.017 kg 127.760 kg 2,466.257 kg 818.344 kg
Number of packaoes _

LIQUID

Volume 9.286 .3 0.161 ER3 4.710 m3 0.302 m3 2.378 m3  2.030 m3 0.100 m3 1.930 m3 0.769 m3
Density 1.000 1.000 1.164 1.100 1.075 1,278 1.278 1.278 1.062
Total Mass Liquid + Gas 9,285.617 kg 160.610 k 5,482.467 kg 332.249 kg 2,556.201 ka 2.594.017 kG 127.760 kg 2.466.257 kg 816.446 kg
H20 9,285.617 kg 160.610 kg 3,762.763 kg 326 140 kg 2.530.543 kg 906.079 kg 44.626 kg 861.453 kg 723.239 kg
HN03 1,687.938 kg 1,687.938 kg 83.134 kg 1,604 804 kg 75.680 kg
H2C2O4 6.109 kg 6 109 kg 6.103 kg
HF 25.658 kg 25.658 kg
NaOH
Al(NO3)3 1.673 kg
AIF3
Fe(NO3)3 1.058 kg
CaO 0.005kg
NaN 2
NaNO3
Miscellaneous 0.060 kg
U02(NO312 _8__ ___ __ _ ___ _ . . 6.627 kg
Pu 0.989 CI

Am 0.963 Ci
Cs 8.239 C,
Sr - - -- - 11.139 Ci
PCB

NO2
SNO

P s
SOLIDS + RESINS

Volume 0.012nm3 0.001 m3
Density 3.293 1.429
Total Mass Solids + Resins - 40.152 kg - 1.898 kg
WM% solids 0.00 wTR _ 200w0% _f _0.00_w% % 0.00 wI% _...0 w%__ 0.00 % 000 wl% 0.23w1%
AI(NO3)3
A6(OH)362 kg 0.004kg[
A1203
Fe(NO3)3
FeOOH 0.432 kg I 0.002 kg
C 0.009 kg 1 0.001 kg
GaO 0.006 kg 0.000 kg
Na2C204
C02 0.030 kg
H20
SiO2 0.331 kg 0.019 kg
Grout
Miscellaneous 0.066 kg! 0 000 kg'
Zircaloy 0 206 kg! 0.012 kg

SGraloil

H2C20_
Na2U207

N03

U3021 kg 
0.013 kg

U307 0.962 kg 0.004 kg
UH3 0 181 kg 0.001 kg
U02 1.824 kg 0.008 kg
U02(NO3)2
U04-4H20

Am 1.157 C 0011aR T 9 7 C 

0 . w0I1 0 1Cs 10.746 C, 0.284 C,
S, __12.053 C__ 0.051 Ci
PCB 0.024 0.001

RESINS
ZeOlite
OIER 32.401_kg A1.835kG
Pu 0.015 C.
Am 0.012Ci C.U0 Ci
Cs 4.666 C, 0.122 C,

TOTAL ACTIVITIES
Total U __ __ _ _ _ .639k _ _; __ -5235 kTotal Pu 2C 0.990 GiTotal U .c. .. l21 5.3k
ToLa/Am 1.169 Ci 0.975 Ci
TRIU - 2.181 Ci 4  _____,_ 1.65, 0-.-. 11. 10
Total Cs 15.411 Ci 8.6450C
Total SI 12.053 Ci 11.190 Ci

Beta Gamma 27.464 Ci 19.835 Ci
CONCENTRATION

PC8 n liquId
PC8 in solids
SOlids
U
Pu total
238 Pu
239 Pu
240 PU
Arm
TRU
TRU
Beta Gamma

_ __0606 Ppm
232 36 g/ll

0.033 g/1cm3
5.855 Ci/m3
1 171 Ci/m3
2.342 C/m3
2 342 Ci/m3
6.764 Cu/m3

12619CI/m3
10 862 nCi/g;

158.937 Ci/m3Cj_

0.726 pm
2.46 g/l

0.007 g/Om3

1 .285 Clm3I
0.257 Cidm3'
0.514 Cilm3l
0.514 Cilm3
1.266 Ci/m3

2.551 Ci/m3j
2401 nCi/gI

25.748 CYIm31

57.205

.oISSOLVER

ST-03 ET-.3 -T

FOR RESIN
LEACHINGAND

WASHING

SOLIDS LEACHING
AND WASHING

OT401
TOTAL [403 LIE

FOR SOLIDSE
LEACHINGAND

WASHING

IT 30 -

TOTAL CLARIFIED
SOLUTION FROM
RESIN LEACHING

_ _ _ _ _

B-14



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

0T700 T .-0 SOI1' - - sT-s -~ -- 4 7
TOTAL SOLIDS LEACHED RESINS

LEACHING EFFLUENT
LEACHED SOLIDS TOTALWATERUSE TOTAL SOLUTION

FOR RESINSAID FROM CENTRIFUGE
SOLIDS WASHING

RESINS + SOLID
RESIDUES FROM

LEACHING

HNF-2735, Rev. 0

FINAL DECLOGGINS FINAL DECLOGGING
SOLIDS) ( RESIN)

PCB in liquid
PCB in solids
SoIhds

Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
BetaOamma

0.25 ppb O.6ppb

028 g/1 55.66 g/l 49.79 g/l
.0...001_/cm3 O.009 s/cm3 0.000 g/cm3

0.371 Ci/m3 1.680 C/m3 0.391 Cum3
0.074 C/m3 0.336 Ci/m3 0.078 Ci/m3
0.149 Ci/m3 0.672 Ci/m3 0.156 Cilm3!
0.149 Ci/m3 0.672 Ci/m3 0.156 Cim3I
0.251 Cm3l 1.941 Cilm3 0.153 im3
0.622C/m3 3.621Gi/m3 0.544 Ci/m3

560 nCi/g 3 306 nCitg 457 nCilg
5.200C/m3 45.608CIlm3- 4.237_C/m3

9.61 ppb
1 459 ppm'

0.23 g/1
_0036 /sm3

6.392 CImS
1.278 Cilm3
2.557 Ci/m3l
2.557 Ci/m3
7.419 Cim3'

13.812 Cl/m3

0.00 ppb
1.463 ppm _
195.71 g/l

0.000 g/rm
3 

_

0.161 Cm3
0.032 Cum3
0.065 Ci/rn3
0.065 C/m3
O.15S Cim 3

0.317 Ci/m3
11 601 nlp1 278 nCIg

146.17CI/m3 8.571 Cilm3

0.00 ppb
_ 1.551 pm

196.76 g/l
0.000 g/cm3
0.166 C/mS3
0.033 Ci/m3
0.066 Ci/m3
0066 Ci/m3
0.031 Cilmn3
0.197 Ci/mn3

172 nCi/g
3,979 Cl/m3

__ 0.726 ppm
180.95 g/lI

0.002 g/cm3
0.124 Cilm3
0.025 Clm3
0.050 CIm3
0.050 Ci/m3
1.109 Ci/m3
1.233 Ci/m3
1 170 1/9

43.663 Cl/m3

B-15

|STREAM KE2
Nominal Case -

TOTAL STREAM

07407

DISSOLUTION
SOLUTIONAFTER

CENTRIFUGE

10.66 ppb
1.545 ppm

0.20 g/l
0.041 g/cm3
7.162 C/m3
1.432 Ci/m3
2.865 Ci/m3
2.865 Cil/m
8.335 Ci/m3

15.497 C/m3
12 827 ,Cw/gI

164.176 Cilm3]

Volume 7.722 ma 0.602 m3 5.337 m3 4.994nM3 77.928m3 1.515 m3 1.346m3 0.175M3 9.019m
Density 1.111 1.095 1.191 1.000 1.191 1.140 1.146 1.054 1.208
Total Mass 8,576.717 kg 659.512 kg 6,355.767 kg 4,994.144 kg 92,775.837 kg 1,727.848 kg 1,543.619 kg 184.229 kg 83.380.776 kg

LIQUID
Volume 7.721 m3 0.579 m3 5.267 m3 4.994 m3 77.923 M3 1.431 m3 1.277 n3 0.153 m3 69.015 m3
Density 1,110 1.082 1.156 1,000 1.190 1.000 1.002 1.000 1.208
Total Mass Liquid + Gat _ ,4, _80A 625.995 k 090.047kg 49A414 kg 92,757.683 kg 1,431.306 kg 1,278.696 kg 152.610 ko 83,356.658 k
H20 6,875.347 kg 532.701 kg 4,447.322 kg 4,994 144 kg 62,238.993 kg 1,429.893 kg 1,277.370 kg 152.523 kg 54.640.407 kg
HNO3 1,656.860 kg 75.751 kg 1,612.765 kg 24,281.258 kg 1 372 kg 1.301 kg 0.071 kg 22.548.718 kg
H2C204 6.109 kg 6 103 kg 0.006 kg 0.006 kg
HF 25.637 kg 25.658 kg 25.637 kg 0.021 kg 0.021 kg
NaGH
Al(N03)3 2.214 kg 1.675 kg 0 367 kg 921.099 kg 0.002 kg 0.000 kg 0.002 kg 917.212 kg
AIF3
Fe(NO3)3 1.400 kg 1 059 kg 0.232 kg i 582.504 kg 0.001 kg 0.000 kg 0.001 kg 580.046 kg
CaO 0.007 kg 0.005 kg 0.001 kg 2.873 kg 0.000 kg 0.000 kg 0.000 kg 2.861 kg
NaNO2
NaNO3
Miscellaneous 0.079 kg 0.060 kg 0 013 kg 32.882 kg 0.000 kg 0.000 kg 0.000 kg 32.743 kg
U02(NO312 13.036 kg . 635_g 3 688 kg _ _466.333 kg 0.011 kg 0,003 kg 0.008 kg 4,644.671 kg
Pu 2.858 Ci 0.990 Ci 1.865 Ci 498 034 Ci 0.002 Ci 0002 Ci 0.001 Ci 494.187 Ci
Am 1.932 Ci 0.964 Ci -0.775 Ci 578.137 Ci 0.002 Ci 0001 C, 0001 Ci 575.241 Ci
Cs 23.216 Ci 8.247 Ci 12.489 Ci 5,364.766 Ci 0.018 Ci 0.010 C, 0.008 Ci 5,333.310 Ci
Sr 16.831 Ci 11.149 Ci 4.762 Ci 6 024.975 Ci 0.014 Ci 0.004 Ci 0.010 Ci 5,997.005 Ci
PCO 009o. ..___ _ QP .0 0.891a 0

.
00 0

f_ .0P A . _ _ 0.8899
GAZ-

N02
NO
PCB

SOLIDS + RESINS
Volume 0.00 3 m 0.023 m3 0.070 m3 0.005 m3 0.084 m3 0.070 m3 30.022 m 0.004 m3
Density 3.818 1.429 3.787 3.582 3.536 3.7871 1.429 3.835
Total Mass Solids + Resins 2,138 kg 33.517 kg 265.720 kg I 18.153 kg 296.541 kg 264.923 kg 31.618 kg 14.118 kg
W% 8Ol11s 0.02 wt% 5.08 w% 4.18 wt% 0.00 Wr% 0.02 wt% 17.181 w% 17.16 wt%_ _ 17.16 ,4% 0.02 wt%

Al(N03)3
AI(OH)3 0.026 kg 0068kg 3 215 kg 0.200 kg 3.269 kg 3.205 kg 0.064 kg 0.170 kg
A1203
Fe(NO3)3

FeOOH 0.016 kg 0.043 kg, 2.040 kg 0.127 kg 2.074 kg 2.033 kg 0.041 kg 0.108 kg
C 0.035 kg 0.009 kg' 4 338 kg 0.265 kg 4,333 kg 4.325 kg 0.009 kg 0.229 kg
CaO 0.002 kg 0.001 kg 0.301 kg 0.018 kg 0 302 kg 0300 01 kg
Na2C204
C02
H20
S02 1.254 kg 0.331 kg 156292 kg 9.540 kg 156.136 kg 155 824 kg 0.313 kg 8.267 kg
Grout
Miscellaneous 0 003 kg 0.007 kg 0 313 kg 0.019 kgi 0 319 kg 0.312 kg 0.006 kg 0.017 kg
Zircaloy 0.781 kg 0.206 kg 97369 kg 5.943 kg 97.272 kg 97.077 kg 0.195 kg, 5.150 kg
Grafoil
HNO3
-H2C204 _ ___ __ ___
Na2U207
U 0.004 kg 0.227 kg 0.121 kg 0.054 kg 0.335 kg 0.121 kg 0.214 kg 0.038 kg
U307 0.001 kg 0.072 kg 0 039 kg 0.017 kg 0.106 kg 0.038 kg 0.068 kg 0.012 kg
UH3 0 000 kg 0.014 kg 0 007 kg 0.003 kg 0.020 kg 0.007 kg 0.013 kg 0.002 kg
U02 0 002 kg 0.137 kg 0 073 kgc 0.033 kg 0.202 kg 0.073 kg 0.129 kg 0.023 kg
U02(NO3)2
U04-4H20 _ __ _
Pu 0 000, C .2 C, 0 155 C1 0.083 C, 0 173 Ci 0.155 Ci 0 .019 Ci 0.075 Ci
Am 0003 Ci 0.200 Ci 0 027 C,' 0.043 Ci 0.216 Ci 0.027 Ci 0 189 Ci 0.029 Ci
Cs 0.091 Ci 5.016 Ci 4 866 Ci 1 180 Ci 9.585 Ci 4.851 C, 4.734 Ci 0.804 CiI
S U. 0 016 C 0.904 C, 0.483 C, 1 0.217 C, 1.335 Ci 0 482 Ci 0 853 Ci 0.150 Ci
PCs 0.003_. 0024g 0.412 0g__._. .026g 0.434_g 0.411 _____0.023 _.

RESINS
Zeolite
DER 0.013 kg 32401 kg 1612_kg . 1.933 kg 32.173 kg 1.607 kg 30.566 kg 0.085 kg
Pu 0.003 Ci 0.002 Ci 0.067 Ct 0.028 Ci 0.069 Ci 0.067 Ci 0.002 Ci 0.025 Ci
Am 0.000 Ci 0.004 C 0.014 Ci 0.003 Ci 0.019 Ci 0 014 Ci 0.004 Ci 0.002 Ci
Cs 0.000 Ci 2.146 Ci 0.011 Ci 0.123 Ci 2 035 Ci 0.011 Ci 2.025 Ci 0.001 Ci

TOTAL ACTIVITIES
Total U 7.882 kg 5.639 kg 2.454 k2 ______ 2.818 851 kg 0.631 kg 0.227 kg 0.404 kg 2,805 734 kg
TotaIPU 2.868 i 1.012 C, 2.0870I 498.145 Ci 0.245 Ci 0.223 Ci 0.022Ci 494.287C
Total Am 1 935 Ci 1.169 Ci 0.816 Ci 578.183 Ci 0.236 Ci 0.042 Ci 0.194C 575.2720C
TRU 4.803 C 2.181 Ci 2.903 1 _ __ 1 076.328 C 0.481 Cl 0.265 C 0,2151 1 089.55901
Total Cs 23 307 Ci 15.411 Ci 17.365 C 5 366.068 Ci 11.638 Ci 4 8720C 6.766 Ci 5334.116 Ci
TotalS 16.847Ci 12.053 Ci 5.245 C, 6025.193 Ci 1.349 Ci 0.486 Ci 0.863 Ci 5997.156Ci
Seta Gamma 40.154 Ci 27.464 Ci, 22.611 Ci 1 11 391 .261 Ci 12.987 C. 5.358 CI 7.630 Ci I1 331.2720C

CONCENTRATION



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KE2
Nominal Case -
TOTAL STREAM

TOTAL WATER USED
FOR RESIN

LEACHING ND
.WASHNa

ST746 E7410
TOTAL WATER FOR SOLIDSFROM
SOLIDS LEACHINO CENTRIFUGE

AND WASHING

gi.501 1.57 2

TOTAL SOLUTIONIO FILTER RINSING

ST-503 *ST.'

TOTAL SOLUTION TO RINSEO FITER TO

ADJUST CONDITIONING
GROUT FORMERS CONDITIONED

FOR FILTER FILTERS
CONDITIONING

Volume 0.343m3 4.651 m3 1.129.m3 77.928 m3 0.657 m3  78.012 m3 0.020 M3 0.020 m3
Density 1.000 100 1.181 1.191 1.000 1.197 1.644 1.660
Total Mass 343.061 kg 4,651.084 kg 1.333.569 kg 92,775.837 kg 656.748 kg 93,399.908 kg 32.676 kg 32.676 kg
Number of packades 1.255 1.255

LIQUID
Volume 0.343.m3 4.651 m3 1.060 m3 77.923 m3 0.657 m3 78.011 m3 0.015m3 0.015 m3
Density 1.000 1.000 1.007 1.190 1.000 1.197 1.067 1.080
Total Mass Lquid + Gas 343.061 kg 4,651.084 kg 1,066.677 ka 92,77.683 kg 656.748 kg 93,398.093 kg 16.338 kg 16.338 kg
H20 343.061 kg 4,651.04 kg 1.055.168 kg 62,238.993 kg 656 748 kg 62,881.553 kg 14.186 kg 14.188 kg
HNO3 9.034 kg 24,281.258 kg 24,279.547 kg 1.711 kg 1.711 kg
H2C204 6 103 kg 6 103 kg 0.000 kg 0.000 kg
HF 25. 637 kg 25. 635 kg 0.002 kg 0.002 kg
NaOH
AI(NO3)3 0.367 kg 921 099 kg 921.034 kg 0.065 kg 0.065 kg
AIF3
Fe(NO3)3 0.232 kg 582.504 kg 582.463 kg 0.041 kg 0.041 kg
CRI 0.001 kg 2 873 kg 2.873 kg 0.000 kg 0.000kg

NaNO2
Misell aneous 0.013 kg 32.882 kg 32.880 kg 0.002 kg 0.002 kg
U02(NO3)2 1-861kg _4666.333kg 4,666.005kq 0.329 kg _ 0.329 kg
Pu 0.198 Ci 498.034 Ci 497.999 C, 0.035 Ci 0.035 C
Am 0.230 C, 578.137 Ci 578.096 Ci 0041Ci 0.041 Ci
Cs 2.137Ci 5,364.766 Ci 5,364.388 Ci 0.378 Ci 0.378 Ci

_r 2.403 Ci 6 024.975 Ci __ 6 024551 Ci 0.424 Ci 0.424 Ci
PCB __ ___ 0.00Q, .. 91_t _ _ __ 0.045a 0.000g _._00_

N02
NO

SOLIDS + RESINSI

Volume 0.070 m3 0.005 m3 0.001 M3 0.005,n3 0.005 M3
Density 3.835 3.682 3.582 3.582 3.5682
Total Mass Solids + Resins 266.892 kg 18.153 kg' 1.015 kg 16.338 kg 16.338 kg
WM% solids 0.00 0.00 W1% 20.01 wl% 0.02 wt% 0.00 w.% 0.00 wl% 50.00 wt% 0.00 wT% 50.00 W1%
AI(NO3)3 

S

AI(OH)3 3.215 kg, 0.200 kg 0.020 kg 0.180 kg 0.180 kg
A1203
Fe(NO3)3
FeOOH 2.040 kg 1 0.127 kg 0.013 kg 0.114 kg 0.114 kg
C 4.338 kg 0.265kg' 0.026 kg 0.238 kg 0.238 kg
COO 0 301 kg 0.018 kg 0.002 kg 0 017 kg 0.017 kg
Na2C204
C02
H20
S102 156.292 kgI 9.540 kg 0.954 kg 8.586 kg 8.586 kg
Grout
Miscellaneous kg 0 019 k 0.002 kg 0.0180kg 0.18 kg
Z loy9736 943 k 0.594 kg 5.349 

kg 5 349 kg
Grafoil

HNO3
H2C204 - -.. ~ ~ __-______ __

Na2U207
U 0 713 kg 0 054 kg kg 0 049 kg 0.049 kg
U307 0 227 kg 0 017 kg 0 002 kg 0.016 kg . 0.016 kg
UH3 0.043 kg 0.003 kg 0.000 kg 0 003 kg 0.003 kg
U02 0 430 kg 0 033 kg 0 003kg 0.030 kg 0.030 kg
U02(N03)2
UO4-4H20 __ _ _ _ _ _ ___ _ _ _ _

-u 1 410 Ci' 0 083 Ci 0.008 Ci 0 75 Ci 0.0 75 Ci
Am 0 546 Ci 0 043 Ci 0.004 Ci 0.039 Ci 0.039 Ci
Cs 15.205 Ci 1 180 Ci 0.118 Ci 1062 Ci 1.062 Ci
s . - - - - 2 843 2 0217 _, 0022 Ci 0 196 Ci 0 196 C,

RE IS 0.4129 _O2g,,, 0.00 0.870 0.870
RESINS

Zeolite
OER 1. 612 kg 1.933 k 0.193 k 1 740 ko 1.740 k%
Pu 0.478 Ci 0.028 Ci 0.003 Ci 0.025 Ci 0.025 Ci
Am 0.040 Ci 0.003 Ci 0.000 Ci 0.002 Ci 0 002 Ci
Cs 0.023 Ci 0.123 Ci 0.012 Ci 0.111 Ci 0 111Ci

TOTAL ACTIVITIES
Total U _2,4___g____f_____ __ 54kg ___2_ 851kg._. 2.818 561 ko 0.290 k0  0.290 kg
Total Pu 2.087 Ci 498.145C, 498.010 Ci 0.135 Ci 0.135 Ci
Total Am 0.616 Ci 578 183 Ci 578.101 Ci 0 082 Ci 0.082 C,
TRU .2.9 3C$L 1 076.328C1 i 076.1100Cl 0.2170Ci_ ____ 0.217CI
Total Cs 17 365 C 5 366.068 Ci 5 364 518 Ci 1.550 Ci 1.550 Ci
Total S 5 245 C, 6 025 193 Ci 6 024.573 Ci 0.620 Ci 0. 620 Ci,
Beta Gamma _ 22.611 Ci 11 391.261 Ci 11 389.091 Cl 2.1700 C 2.170 Cil

CONCENTRATION
PC8 in liquid
PCR In solhds
solid s lds__ __

U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU

TRU
Seta Gamma

-1-

0 33 ppb 961 ppb
_ 1545p 1 459 __pp _ _

236.34 g1
1  

0,23 g/l,
-r 0.2Q/cm3 0.036qgcm3L
1.848 Cilm3 6.392 Ci/m3
0 370 Ci/m3 4 278 Ci/m3
0.739 C/m3 2.557 Ci/m31
0.739 C//m3 2.557 Cu/m3
0.723 C,/m3 7.419 Ci;m3
2.571 Ci/m3 13.812C /m3
2 177 nCilg 11 601 nCilg

20.022 CI/.3 146.178 CV/m3 _

0 48 ppb
1.459 ppm

1 0.02 g/1
0.036 /cm3
6.384 Cim3
1 277 Ci/m3
2.554 C//m3
2.554 C//m3
7.410 Ci/m3

13.794 Ci/m3
11 522 nClfg

145.992 CI/m3

3.84 ppb
53 257 pm

822.09 g/
0.015 g/cm3
6.806 Cilm3
1.361 C/mS3
2.722 Ci/m3
2.722 Cr/m3
4.117 Cilm3
10.923 Ci/m3

6 643 nCilg
_109.202 Cl/m3

3.84 ppb
53 257 ppm
829.88 g/l

0.015q/cm3
6.871 C11m3
1.374 Cl/m3
2.748 Ci/m3
2.748 Ci/m3
4.156 Ci/m3
11.026 C//m3

6 643 nOCg
110.237 C1lm3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KE2
Nominal Case -
TOTAL STREAM

.T401

SOLUTIONBEFORE i UD2(NO3)iADDITION FEINO / AL(NO3)3
ADDIT10N SOLUTION

.Tae4

FINAL SOLUTION
SENT TO TWRS

NANO2 ADDIOION

0T407

NAONADDITION
SOLUTION

ST418
RESINS SOLID

SOLUTION AFTER
DECANTATION

SUPERNATETO
ELIMINATE

Volume 104.88ma 0.387 m3 24.292 m3 217.372m3 23.822 m3 33.985m3 62.392 M3
Density 1.203 1.323 1.328 1.178 1.251 1.403 1.000
Total Mass 126,171.872 kg 512.253 kg 32.259.711 kg 256.050,317 kg 29,805.610 kg 47,680.607 kg 52,392.228 kg

Number of packages 42 T2 3 2 7 7
LIQUID

Volume 104.886 m3 0.387 m3 24.292 m3 214.209 m3 23.822 m 33.985 m3 52.392 m3
Density 1.203 1.323 1.328 1.155 1.251 1.403 1.000 1.000 J.000
Total Mass UqUid+Gat+. 126,170.057 k 512.253 kg 32,259.711 kg _247327.938kg 29.805.610 kg 47.680.407 kg 52,392.228 kg
H20 83,750.947 kg 359 700 kg 20,509 694 kg 184,089.329 kg 17,883.36 kg 21,852.195 kg 52,392.228 kg
HNO3 24,279.547 kg
H2C204 6.103 kg
HIF 25. 635 kg
NH 2 2, 301.856 kg 25,828. 411 kg
Al(NO3)3 921 .034 kg
AIF3 35.889 kg

Fe(NO3)3 12.332.480 kg 11.750.017kg
CaO 2.873 kg 2.873 kg
NaNO2 11,922.244 kg 11,922.244 kg
NaNO3 48.942.867 kg,
Miscellaneous 32.880 kg 32.880 kg;
UO2(NO3)2 4,818.558 kg 152.553 kg.____. __ ____ __

Pu 497.999 Ci
Am 578096Ci
Cs 5,364 368 CI 5,364.368 Ci

&~ 6024 551 C,
_sr __ __ _ -- f__2--_ _

N02
NO
PCB

[SOLIDS+ RESINS
Volume 0.001 m3 3.164 .7
Density 3.582 2.757
Total Mass Solids + Resins 1.815 kg 8,722.379 kg
W8% solids 0.00 wwa 0.0 P4 0 .00 wl 3_41 w 0.00 w % o a_ n*oeJwt 0.00 % 0.00 wi

Al(N03)3
Al(OH)3 0.020 kg 303 974 kg
A1203
Fe(NO3)3
FeOCH 0.013 kg 4,530 676 kg
C 0.026 kg! 0 026 kg
C.O 0 002 kg 0 002 k9
Na2C2Q4 9.08 kg
C02
H20

S,02 0.954 kg 0 954 kg-
Groul

Miscedaneous 0.002 kg 0.002 kg
Z~acoy 0.594 kg 0.594kg-
Graf~il
HNO3
H2C204______ k ____
Nie2l ,86 6 kg-
U 0.005kg 0.005 kg
U307 0 002 kg 0.002 kg
UH3 0000kg .0 kg
U02 0.003 kg 0.003 kg
U02(NC3)2
U04-4H120 0D8C --Pu 0.008 C' I " 980070 _C___

Am 0.004 C- 578.100 C,
Cs 0.1180 COll1BCi

S, 0 C_022 __ 6024573 C
FC 8 003 1 0 045 1----iI

RESINS
Zeolite

1ER 0.193 k. 0.193 k,
Pu 0003 Ci

0 0000 000 C,
Cs 0.012 Ci 0.012 C, -______ ______ ______ ______

TOTAL ACTIVITIES
Total U 2 790.13 kq 92.151 k 2910713kg___ __
Total P0 498.010 Ci; 498 010 Ci
Total Am 578.101 ci. 578 101 Ci
TRU 1 076.110 Ci _ 1 076.110 Ci
Total Cs 5 364 518 C 5 364 518 Ci
Total S, 6 024.573 Ci 6 024.573 C
Beta Gamma 11 389.091 Ci 11 389.091 CI

0.01 ppb
0 005 ppm

40.13 9/I
00139/cmn3
2.29i Cum
0. 458 C'/m3
0.916 C/im3
0.916 Ci/m3
2.659 Cl/m3
4 951 Cl/m3
4 203 nCitg

52.394.I3 CUT

CONCENTRATION
PCB in liquid
POC in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.35 ppb;
1 459 ppm

0.02 g/ll
0.028 g/cm3 021
4.748 CiUm3
0.950 Cim3
1.899 Ci/r3
1.899 Cl/mS3
5.512 C,/mS3

10.260 Ci/m3
8 529 nCig

108,585 Cim3; _

_

38/? m3

_.....................__................... I
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

STREAM KE2 9T401

eGROUTFORMERS FINA.GROUT ADEDWATER TONominal Case - WASTES TO EROF OFF-GAS

TOTAL STREAM TREATMENT

Volume 2.458 m3
Density 1.000
Total Mass 2,458.326 kg
Number of packages

LIQUID

Volume 2.458 m
Density 1.000
Total Mass Liquid + Gaz 2,458.326 kg
H20 2 458 326 kg
HN03
H2C204
HF
NaOH

AI(NO3)3
AIF3
Fe(NO3)3
CaO
NaNO2
NaNO3
Miscellaneous

U02(NO3)2
Pu
Am
Cs

S r_ _ _ _ _ _ _

GAZ
N02
NO
PCB

SOLIDS + RESINS
Volume
Density

Total Mass Solids + Resins
W_solids 000wt 0.00 wl5% 0.00_44%
AJ(NO3)3
AI(OH)3
A1203
Fe(N03)3
FeOCH
C
cO
Na2C204
C02
H20
Si02

Grout

Miscellaneous

Zircaloy

HN03
H2C204
Na2U207
U
U307
UHS
U02
U02(NO3)2
U04-4H20 -

Am

Cs

PCB
*RESINS

Zeoite

OIER
Pu
Am
Cs

TOTAL ACTIVITIES
Total U
Total Pu
Total Am
TRU i
Tcta Cs
Tota/ Sr
Beta Gamma

CONCENTRATION
PCB in liquid
PCB itn solids
Solids
U

* Pu total
238 Pu
239 P

i 240Pu
Am
TRU
TR_

* Beta Gamma

-d

HNF-2735, Rev. 0

-A
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SLUDGE TREATMENT
CHEMICAL FLOW SHEET

S OfG ntak |Fina 503 Adjustment 01Neutralization (X'l Wase

Water

COff-gas treatment W8 t 50130

Resin Leaching 309 Filters 54F"H

Solid Leaching 308

101 Water Grouting excess water 702

Watr0 Filter202 20r
SClarified Sludges Conditioning

5
206

Resin Sludge Solid Liquid Grout formers
separation 103 Dissolution 05 Separation

Dissolved sludges

HNO3 KE1 KE2 KWI KW2 KW3
104 Resins Solids 406

3So HN3 HNL3aci

303 xaIrc HF 34Solid

408inlitrto 702 Residues
4 water Water 409 Excess vater Stora e

70,1
-Resin Leaching Solid Leaching

& Washing & Washing

30 Resin leaching effluent Solid leaching effluent 30

0544Grout formers 73Final Conditioning 74 Wasteas Is ERDF
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HNF-2735, Rev. 0

Requirements

C-6

STREAM KWI Requirements Obtained results

PCB in liq < 0.5 ppb 0.00 ppb
PCB in sol < 2 ppm 0.000 ppm
Concentration < 40 g/I 4.84 g/I
Na(N03) concentration 2.96 M
NaOH Concentration Req on [OH-] 0.30 M 0.30 M
NaOH + Na(N02) Concentration Req on {OH-]+[NO2-] :1.18 M 1.18 M
Na(N02) concentration Req on [N02-1 : none 0.89 M

Volume generated m3 93 m3

PCB (ppm) <2 ppm 0000ppm
U g/ml < 0,026 g/ml 0.0000 g/ml

Pu(Total) Ci/m3 0.010 Ci/m3
238 Pu < 1.5 Ci/m3 0.002 Ci/m3
239 Pu < 0.029 Ci/m3 0.004 Ci/m3
240 Pu < 0.029 Ci/m3 0.004 Ci/m3
Am < 0,05 Ci/m3 0.008 Ci/m3

TRU < 100 nanoCilg > 100 nanoCi/g 8 nCi/g

Volume generated m3 1.1 m3
Number of 0.2 m3 drums 5.5



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM K WI
Nominal Case:
1 Batch 160 kg solids

SLUDGE AT NLETOF
TREATMENT UNIT

* T.io F.~.T.10 I *.1.54

WATER ADDITION
FOR SCREEN

WASHING

SLUDGE STREAM
FROM RESIN
SEPARATION

RESIN STREAM FROM
RESIN SEPARATION

IT-2E17

SLUDGE TO
DISSOLVER

RECYCLED NITRIC
ACID

ST.203

1N03 FOR
DISSOLUTION

DISSOLUTION OFF.
GAS

STOS

DISSOLUTION
SOLUTION

Volume f.229 m3 0.001 m3 1.229 m3 0.001 m3 1.229 m3 0.007 m 1.126 m3 0.895 m3 2.221 m
Density 1.085 1.000 1.085 1.150 1.085 1.125 1.278 0.002 1.250
Total Mass 1,333.333 kg 1.280 kg 1.333.013 kg 1.600 kg 1,333.013 kg 7.615 kg 1,4fl.521 kg 1.772 kg 2,776.907 kg

Ni umber of PaCkages
VoLime 1.173 m3 0.001 m3 1.173 m3 0.001 m3 1.173 m3 0.007 m3 1.126 M3 0.895 m3 2.172 m3
Density 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.002 1.229
Total Mass LiquId + Oaz __ .3kg __ 1.280kg 1,173.333 kg 1.280 K 1,173.333 kg 7.615 kg 1,438.521 kg 1.772 kg 2,669.212 ko
H20 1,173.333 kg 1 280 lkg 1,173.333 kg 1.280 kg 1.173.333 kg 5.056 kg 502.469 kg 1,697.853 kg
HNQ3 2.558 kg 936.052 kg 840.000 kg
H2C204
HF
NaOH
AI(N03)3 34.790 kg
AIF3
F.(N03)3 78-124 kg
CaO 1.549 kg
NaNO2
NaNO3
Miscellaneous 3.983 kg
U02(NO3)2 12.914 kg
pu 1.842 Ci
Am 1.750 Ci
Cs 15.382 Ci
Sr . 9.997 Ci
PCB _ __ _

GAZ
N02 1.592 kg
NO 0.180 kg

SOLIDS + RESINS
Volume 0.055 m3 0.055 IS 0.000 m3 0.055 m3l 0.049.3
Density 2.887 2.887 2.887 2.8870 2.211
Total Mass Solids + Resins 160.000 kg 159.680 kg 0.320 kg 159.680 kg 107.695 kg
WI% solids 12.00 w,% 0.00 wg% 11.98 wi% 20.00 vr% 1 11.98 wr% 0.00 w1% 0.00 M0% 0.00 w% 3.88 wT%
AI(NO3)3
AI(OH)3
A1203 8.786 kg 8.768 kg 0.018 kg 8.768 kg 0.438 kg
F.(N03)3
FeOOH 29.049 kg 28 991 kg 0 058 kg 28 991 kg 0.290 kg
C 0081 kg 0 081 kg 0. k 00 0081 kg
C.0 1 724kg 1 721 kg 0.003 kg 1.721 kg 0.172 kg
Na2C204
C02 0 498 kg 0 497 kg 0.001 kg 0.497 kg
H20
Si02 106 882 kg 106.669 kg 0 214 kg 106.669 kg 106.669 kg
Grout
Miscellaneous 4031 kg 4023 kg 0.008 kg 4.023 kg 0.040 kg
ZircaloyI

Grafoil
HNO3
H 2 C 20 4_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _
Na2U207OZ8Fg-- 

-- 07U 0.078 kgl 0.078 kg 0.000 kg 0.078 kg 0.000 kg
U307 4.479 kg 4 470 kg 0.009 kg 4.470 kg 0.002 kg
UH3
U02 4 391 kg 4 383 kg 0.009 kg 4.383 kg 0.002 kg
U02(NO3)2
U04-4H20 -
Pu 1851 Ci 1.647 C 0004 C, 1 847 Ci 0006 Ci
Am 1.755 C, 1 752 Ci 0004 Ci 1.752 Ci 0 002 Ci
Cs 15.459 C, 15.428 Ci 0.031 Ci 15.428 Ci 0046 Ci
Si 10.022 C, 1 10.002 Ci 0.020 Ci 10.002 Ci 0005 Ci

RESINS

OIER _ _
Pu
Am 0.000 C
Cs

TOTAL ACTIVITIES
Total U 7.821 k. . ___ 7.805 kg Q.016 7 805 kg 7 805 kg
Total Pi 1.851 Ci 1 847 C, 0.004 C. 1847 Ci
Total Am 1 755 C, 1 752 Ci 0 004 Ci 1752 C, 1752 Ci
TRU 3.606 Ci 3599 Cl 0.007 Ci 3.599 Ci 59
Total Cs 15 459 Ci 15428 Ci 0.031 Ci 15 428 Ci 15.428 Ci
Total Sr 10.022 Ci 10.002 Ci 0.020 C, 10.002 Ci 10.002 Ci
Beta Gamma 25.402 Ci 25.431 CI 0.051 Cl 25.431 Ci 25.431 Ci

CONCENTRATION
PCB in lquid
PCB in solids
Solids
U
Pu total
2 38 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

130.21 g/I
0.006 g/cmS3
1.507 CmS3
0.301 Ci/m3
0.603 C/m3
0.603 Ci/m3
1.428 Ci/m3
2.935 Ci/m3
2 705 nCi/g

20.738 iIm3S

129.96 g/1l
0 .006 g/cm3
1.504 CimS3
0.301 Cilm3
0.601 Cikm3
0.601 Cl/m3
1.426 C/m3
2.929 Cl/m3
2 700 nCiig

20.698 CIlm3

230.08 gi 1.50 g/i
001 m3 .0 g//m3
2.662 CUlmS 1.504 Cim3
0.532 Ci/m3 0.301 Cilm3
1.065 m3 0.601 Ci/m3
1.065 Ci/m3 0.601 C/m3
2.524 Cl/m3 1.426Cl/mS
5.186 Ci/m3 2.929 Cm3
4 508 nCiug 2 700 nCilg

36.642 CUlm3 20.69 Cil/m3

48.49 g/l
.04qm3I

0.832 Cl/m3
0.166 Cilm-31
0.333 Ci/m3
0.333 C/m3
0.789 Ci/m3
1.6200i/m3

1 296 nClig

11.449 ClmS
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KWi
Nominal Case:
1 Batch 160 kg solids

DISSOLVER

WASHING WATER
RESIN STREA TO

LEACHING

*T7.iii 1 flOOD

TOTAL REAGENTS
FOR OESINS AND

SOLIDS LEACHING

TOTAL OXALIC USED TOTAL HF USED FOR
FOR RESIN SOLIDS LEACHING

LEACHING AND AND WASHING
WASING

'Tes5

TOTAL NO USED
FOR RESINS AND

SOLIDS LEACHING

TOTAL "No' USED
FOR RESIN

LEACHINGAND
WASHING

TOTAL 1403 USED
FORSOLIDS

LEACHING AND
WASHING1

norAl.OLARIFIEO
SOLUTIONFROM
RESIN LEACHING

Volume 0.380 m3 0,001 M3 1.628m3 0.002 m3 0.889 m3 0.737.n3 0.001 M3 0.736 W 0.006m3
Density 1.000 1.150 1.167 1.100 1.075 1.278 1.278 1.278 1.076
Total Mass 380.000 kg 1.600 kg 1,900.285 kg 2.570 kg 955.309 kg 942.406 kg 1.210 kg 941.196 kg 6.439 kg
Number of packages,

LIQUID
Volume 0.380 m3 0.001 m3 1.628 m3 0.002 M3 0.889 m3 0.737 m3 0.001 m3 0.736 m3 0.006 m
Density 1.000 1.000 1.167 1.100 1.075 1.278 1.278 1.278 1.075
Total Mass Liquid + Gaz 380.000 ko 1.280 kg 1.900.285 k 2,570 kg 955.309 kg 942.406 ka 1.210 ko 941.196 k 6.426 kg
H20 380.000 kg 1.280 kg 1, 277. 208 kg 2 520 kg 945.509 kg 329.178 kg 0.423 kg 328.756 kg 5.529 kg
HNO3 613.227 kg 613.227 kg 0.787 kg 612.440 kg 0.605 kg
H2C204 0.050 kg 0.050 kg 0.050 kg

HF 9.800 kg 9 800 kg
NaOi
AI(NO3)3 0.066 kg
AIF3
Fe(N3)3 0.142 kg
NaO 0.003kg

NaNO3
Miscellaneous 0.007 kg
U02(NO3)2_______ . _ ___ ___._____....__.0.024 k
Pu 0.004 C,

Am 0.003 Cl

Cs 0.016 Ci

Sr_ 0.019 C

PCB8 _ ____ _ ___ .4h . .___ ____.

GAZ N0

NO
PCE)

SOLIDS + RESINS
Volume 0.000 m 0.000 m
Density 2.887 2284
Total Mass Solids + Resins 0.320 kg 0.013 kg
Wr% solids ____ 0.00 % 2000 % 0.00 _ %_ 0.00 ,, 0.00wt% 0 00 0000 w 0.20 1%
AI(NO3)3
AI(OH)3
A1203 0.018 kg 0 000 k,

Fe(NO3)3000g
FeOOH 0.058 kg - - 0.000 kg

C 0000 kg 0 000kg
CaO 0.003 kg 0.000 kg
Na2C204 -

C02 0.001 kg

- 02 0.214 kg 0.012 kg
Grout
Miscellaneous 0.008 kg 0.000 kg
Zircaloy
Grafoil
HNO3
H2C204
Na2U2O7
U 0000kg 0.000 kg
U307 0.009kg 0.000 kg

UH3
U02 0.009 kg 0.000 kg

U02(NO3)2
U04-4H20-
_______ 

-~6 [------
Am 0 004 C, 000 C,

Cs 0 031 C, 0.001 C,
Sr 0 020 C, 1 - 0000 C

PCB _ 00C

RESINS ----

OIER
Pu.
Am
Cs

TOTAL ACTIVITIES
Total U 0.016kg 0.015 kg
Total P, 0.004C - 0.004C0
Total Am 0 004 I 0.003 C'
TRU 0.007 Ci 0.007 Cl
Total Cs 0.031 C, ,.17 Ci
Total &r 0.020 C, 0.019 C

Beta Gamma 0.051 Ci! 0.036 Ci
CONCENTRATION

PCB in liquid
PCB n solids
Solids
U .
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Deta Gamma

230 08 g9
0.011 n/cm3L
2.662 Cim3
0.532 Cilm3I
1.065 Ci/m3I

1.065 Ci/m3!
2.524 Ci/m3
5.186 Cim3_
4 508 nCilg

36.642 Cilm3 _

.4
2.12 gl

0.002 g/cm3
0.607 Cilm3
0.121 C/m3
0.243 C/m3
0.243 C,/m3
0.491 CI/m3

__ _ _ 1.097 Cl/m3
1 020 nClIg

6.001 CSm
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KWI
Nominal Case:
1 Batch 160 kg solids

^T .300 sTr.31I0

TOTALSOLIDS I LEACHED RESINS
LEACHING EFFLUENT

FOR-RESINSAND

SOLIDSWASHING

TOTAL SOLUTION
FROM CENTRIFUGE

ST 403

AESINS + LS 6L6
RESIDUES FROM

LEACHING

FINAL DECLOGGING
(SOLIDS)

FINAL 0ECLOGGIN OISSOLUTIO
(RESIN) SOLUTIONAFTER

CENTRIFUGE

Volume 2.930 m3 0.005 .3 2.036 m3 1.781 m3 5.439.n3 0.537 m3 0.535 m3 0.001 m3 2.504 m3
Density 1.111 1.120 1,181 1.000 1.149 1.104 1.105 1.107 1,193
Total Mass 3.254.490 kg 5.376 kg 2,405.157 kg 1,781.112 kg 6,247.319 kg 592.581 kg 591.347 kg 1.233 kg 2,981.390 kg
Number of packages

LIQUID
Vol"me 2.929 m3 0.005 m3 1.990 m3 1.781 m3 6.436 m3 0.491 m3 0.489 m3 o.OI m3 2.SOI m3
Density 1.11, 1.095 1.158 1.000 1.148 1.000 1.002 1.000 1.192
Total Mass Liquid + Gas 3,253.673 kg _ 5.151 kg 2.30..i~362kM.1,7l.112kg 6.241.105 kg 490.879 kg 489.858 kg 1.021 kg 2,981.006 ko
H20 .2,607.121 kg 4.254 kg 1,677 000 kg 1.781.112 kg 4,647.118 kg 490.368 kg 489.346 kg 1.021 kg 2,034.468 kg
HNO3 633.399 kg 0.605 kg 616.000 kg 14452.539 kg 0.504 kg 0 503 kg 0.000 kg 818.535 kg
H2C204 0.050 kg j 0.050 kg 0.000 kg 0.000 kg
HF 9.792 kg 9.800 kg 9.792 kg 0.00 kg 0.00 kg
NaH

AK(NO3)3 0.889 kg 0.066 kg 0.148 kg 34.855 kg 0.00 kg 0.000 kg 0.000 kg 33.901 kg
AIF3
Fe(N03)3 1.996 kg 0.142 kg 0.331 kg 78.266 kg 0.000 k g 0.000kg 0.000 kg 76.128 kg
CaO 0.040 kg 0.003 kg 0.007 kg 1.551 kg 0.000 kg 0.000 kg 0.000 kg 1.509 kg
NaNO2
NaNO3
Miscellaneous 0.102 kg 0.007 kg 0.017 kg 3.990 kg 0.000 kg 0.000 kg 0.000 kg 3.881 kg
U02(N3)2_ 0.335 kg . .024 kg 0.060k ____ 12.943 kg 0 000 kg 0.000 kg 0.000 kg 12.584 kg
Pu 0.052 Ci 0.004 G, 0.012 Ci 1 81 Ci 0.00, 0000 C, 0000 Ci .795 Ci
A.0.046 Ci 0.003 Cl 0.9Ci 1 1.754 Ci 0000 C 0.000 Ci 0.000 C, 1.705 C,
Cs 0.423 Ci 0.016 0.095Ci 15.428 Ci 0.000 C 0.000 Cr 0.000 Ci 14.989 C8
Sr 0.259 Ci 0049 C' ___ 0_046 C, 10 020 Ci 0.000 C 0000 C 0 000 Ci 9.742 Ci
P CB ____ _ _ . ..

GAZ
N02
NO
PCB

SOLIDS + RESINS
Volume 0.000 m3 0.000 m3 0.046 m3 0.003 ma 0.046 m3 0.046 m3 0.oco ma 0.002 ma
Density 2.211 2.284 2.211 2.211 2.211 2.211 2.284 2.211
Total Mass Solids + Resins 0.817 kg 0.224 kg 101.795 kg 6.214 kg 101.701 kg 101.490 kg 0.22 kg 5.395 kg
Wr% solids 3 4 w 4.23 % 0.00 w% 0.10 wt% 1T6 wt% 17.16wf% 17.16w1% 0.18 w%

AI(NO3)3
AI(OH)3
A1203 0.003 kg 0.002 kg 0.414 kg: 0.025 kg 0.415 kg 0.413 kg 0 002 kg 0.022 kg-
Fe(N03)3
FeOOH 0.002 kg 0.006 kg 0.274 kg ; 0.017 kg 0.279 kg 0.273 kg 0 005 kg 0.014 kg
C 0.001 kg 0.000 kg 0077 kg' 0.005 kg 0.077 kg 0.076 kg 0.000 kg 0.004 kg
CaO 0.001 kg 0.001 kg 0.163 kg 0 010 kg 0.163 kg 0.162 kg 0 001 kg 0.009 kg
Na2C204
C02
H20
S02 0.809 kg 0.214 kg 100 828 kg 6 154 kg 100.728 kg 100.526 kg 0 202 kg 5.333 kg
Grout I
Miscellaneous 0.000 kg 0.001 kg 0.038 kg 0.002kg 0.039 kg 0.038 kg 0.001 kg 0.002 kg

Zircaloy 0
G rat o i
HNO3
H2C204
N42U207 00 9 I
U 0.000kg 0.00kg 00kg 0.000 kg 0.000 kg 0,000 kg 0.000 kg 0.000 kg
U307 0000kg 0.001kg 0.00 000 kg 0 .001 kg 0.000 kg 0.001 kg 0.000kg
UH3
U02 0.000 kg 0 001 kg j 0 000 kg 0 000 kg 0.001 kg 0.000 kg 0.001 kg 0.000 kg
U02(NO3)2
U04.4H20

-4&C ob61 C CoC 0.001 C 0.001 Ci 0.000 c 0.000c
Am 0.000 C, 0.001 CI 0 000C 0000 C Ow1 Ci 0.00Ci 0.001 C, 0000 Ci
Cs 0.000C 0014C, 0014C 0003Cr 0.026 Ci 0.014 Ci 0.014 C 0.002 C,
S, 0.000 C . .P2 C 0001Cr 0.000 Cr 0.002 Ci 0.001 Ci 0.004 C, 0000C

RESINS
Zeclte

Am 0.0000 0.0000 C .000C, 0000Cr 0.000 Cr 0.000 Ci

Cs
TOTAL ACTIVITIES

Total U 0.202 kg 0.016 kg 0.037 kg 7.819 kg 0.002 kg 0.001 _ _ 0.001 kg 7.602 kg
Total PE 0.052 Ci 0.004 Ci 0.013 Ci 1.851 Ci 0.001 Ci 0.001 Ci 0.000 Ci 1.795 Ci
Total Am 0.046 Ci 0.004C' 0.009Ci 1.755C 0.001 C 0.000 Ci 0.001 Ci 1.705 Ci
TRU 0.098 Ci 0007 Ci 0 022 Ci 3.605 C 0.001 Ci 0.001 C 0.001 Ci 3.500 Ci
Total Cs 0 423 C 0.031 Cii 0 109 Cr 15.432 C, 0.028 Ci 0.014 Ci 0.014 C 14.991 Ci
Total Sr 0.259 Ci 0.020 Ci 0047 C 10.020 C,. 0.002 Ci 0.001 Ci 0.001 Ci 9.742 Ci
Beta Gamma 0.682 Ci 0.051 Ci 0.156 Ci 25.457 C 0.030 C 0.015 C1 0.015 C1 24.733 Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
235 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.28 g/
0.000 q/cm3
0.018 aGumS
0.004 Cilm3
0.007 CG/m3
0.007 Ci/L3O
0.016 Ci/m3
0.033 CL/m3

30 nClig
0.233 Cim

46. 72 g/l

0.771 CilmT3
0.154 Ci/n3
0 308 Cl/m3
0.308 Ci/m3
0.731 Ciim3
1.502 Ci/3
1 342 nCilg

10.614 CI/m3

50 00 g/1l
0. 000 g/cm3
0.006 Cim3
0.001 Ci/m3
0.003 Ci/m3
0.003 CiLm3
0.004 Cl/m3
0.011 Cl/m3

9 nClig
0.077 CUmS

1.14 /
0.001 /om3

0.340 C/m3
0.068 Ci/m3
0.138 Ci/m3
0.136 Ci/m3
0.323 Ci/m3
0.663Ci/m3

189.43 g/1l
0.0W /m3

0.001 GUmS
0.000 Cl/m3
0.000 Cr/m3
0.000 Cr/m3
0.001 C/mS3
0 002 C/im3

577 nCilg 2 nilg
4.679Cl/m 0.056 C1m1S

189.73 g/
0.000 gcm3
0.001 Ciim
0.000 Ciim3
0.000 C/mS3
0.000 Cm3
0.000 Clm3
0.001 CLm3

i nCi/g
0.028 Cilm3

189 95 g/il

0.001 gcm3

0.065 ClIm3
0.013 Ci/m3
0.026 Ci/m3
0.026 Ci/m3
0.516 C/mS
0.581 C/mS3

525 nCilg
13.023 CIm3

2 15 gll
0.003 g/
0.717 Cl/m3
0.143 Ci/m3
0.287 Cm3
0.287 Ci/m3
0.681 Ci/m3
1398 Cum3
1 172 nCilg
9.878 Cl/m_
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH FNF-2735, Rev. 0

STREAM KWI
Nominal Case:
1 Rntch 160 kgn solids

ST-40B ST-440

TOTAL WATER USED OTAL WATER FOR
FOR RESIN SOLIDS LEACHING

LEACHING AND AND WASHING

STA1S ST'SS ST-SOr

SOUDS FROM TOTAL SOLUTION TO FiLTER ilNiNG
CENTRIFUGE FILTRAT ON I WATER

3T403

TOTAL SOLUTION TO RINSED FILTER TO
ADJUST CONDITIONING

PCB in lquid
PCB in solids
Solids
U
Pu total
238 Put

239 Put
240 Put

Am

TRU
Beta Gamma

226 04 gill

0.029 CUm3
0.006 Ci/m3
0.012 Cilm3l
0 012 Cilm3l
0.020 Cdm3
0.049 Cim31

44 CilgY

1 l4 gill

0.340 Cilm3
0.068 Ci/m3
0.136 Ci/m3
0.136 Cil/mS
0.323 Gi/m3
0.863_CuS

577 nCiig
4.679 Cmilm

C-1D

0.329 CIm3
0.066 Ciim3
0.132 Ci/m3
0.132 Cilm3
0 312 Ciim3
0 541 Cilm3

559 nCiig
4.525 CilniS

0 151 Ci
1.594 Cilm3?

GROUT FORMERS
FOR FILTER

CONDITIONING

OT-5a

CONDITIONED
FILTERS

0.11 gt 712.99 gil
0 001 aocm3 0.000 alcm3

0.120 CIm3
0.024 Ci/m3
0.048 Gi/m3
0.048 Ci/m3
0.095 Ci/m3
0218 Citm3

2198.33 gi
0.000 gicm3

0.010 COhmS
0.002 Ciim3
0 004 Ci/m3
0 004 Ci/m3

0.008 Ci/m3
0.017 Ci/m3

8 nCig
0.128 Clm3

... ___ __
__ __

Volume 0.002 m3 1.779 m3 0.450 m3 $.439 m3 0.225 m3 &622 m3 0.008 M3 0.093 m3 0,097m3

Density 1.000 1.000 1.129 1.149 1.000 1.149 1.426 2.196 2.198
Total Mass 2,296 kg 1,779.816 kg 508.653 kg 6,247.315 kg 224.564 kg 6,460.697 kg 11.185 kg 203.115 kg 214.300 kg
Number of packages 0.495 .9

LIQUID
V olume 0.002 m2 1.779 m3 0.404 m 5.436 m3 0.225 m3 5.621 m3 0.0056 3
Density 1.000 1.000 1.006 1.148 1.000 .149 1.052 1.001
Total Mass Liquid + Gaz 2.296 kg 1,778.1161kg 40684 k 6241.R5 kg 224.564 kg 6.460.076 kg 5.593 kg

H20 2 296 kg 1,778.816 kg 402.735 kg 4,647 118 kg 224.564 kg 4,866.61 kg 5.021 kg
HNO 3.563 kg 1.452 539 kg 1,452 015 kg 0.521 kg
12C204 0.050 kg 0.050 kg 0.000 kg

HF 9.792 kg 9 788 kg 0.004 kg

NaOH
Al(N03)3 0 148 kg 34 855 kg1  34.843 kg 0.012 kg
AIF3
Fe(N03)3 0 331 kg 75 266 kg 78.238 kg 0 028 kg
CaO 0 007 kg 7551 kg 1.551 kg 0.001 kg
NaNO2
NaNO3
Miscellaneous - 0017 kg 3 990 kg 3.915 k9 0.001 kg

U02(NO312 ____ __ 0055k 12943 kg 12.939 kg 0.005 k

Pu 0.008 Ci 850Ci 1 850 Ci 0,001 Ci
Am 0 007 Ci 1.754 Ci 1. 754 Ci 0001 Ci

Cs 0.065 Ci 15 428 Ci 15 423 Ci 0.006 Ci
S, 0.042 Ci 10.020 C' 10016 Ci 0.004 Ci

PCO
GAl

N02
NO
PCB

SOLIDS + RESINS
Volume 0.046 m3 0.003 m3 0.000 m 0.003 m3 0.093 m3 0.097 m3
Density 2 211 2.211 2.211 2.211 2.195 2.198

Total Mass Solids + Resins 101.798 kg 6.214 kg 0.621 kg 5.593 kg 203.115 kg 214.300 kg
Wt% solids 0 00 wr. 000 wt% 20.01 wd% 0.10 wl% 0.00_wl% 0.01 wrl% 50.00 wl% 100.00 Wt% 100.00 wil%
Al(N03)3 0.012 kg
Al(H)3
A1203 0 414 kg 0.025 kg 0.003 kg 0.023 kg 0023 kg
Fa(NO3)3 0.028 kg
FeOCH 0 274 kg 0 017 kg 0.002 kg 0.015 kg 0.015 kg
C 0.077 kg 0.005 kg 0.000 kg 0 004 kg 0.004 kg

C2O 183kg 0 01D k 0.001 kg 0.009 kg 0.010 kg

C02
H20 29 724 kg 29.724 kg

SiO2 100 828 kg 6.154 kg 0.615 kg 6.539 kg 5 539 kg

Grout 173.391 kl 178.412 kg
Miscellaneous 0.038 k9 0.002 kg 0 000 kg 0.002 kg 0.007 kg
Zircaloy
Grstoil

HN03 0.521 kg

H2C204 ___ . . . .... _ . .. 0000k
Na2U2O7
U 0.000 kg, 0 000 kg 0.000 kg 0.000 kg 0.000 kg
U307 0.002 kg 00k Y 0 0000 kg . 000 kg

UH3

U02 0.002 kg 000 kg 0.000 kg 0.000 kg 0.000 kg
U02(N3)2 0.005 kg
U0 4-41120 _ _ _ _I 0.000 C- 0 000 C
Pt, 0.0 005 i 0.000 0i 001C
Am 0 002 C; 0 000 C 0.000 Ci 0.000 Ci 0.001 Ci

Cs 0044 Ci1 0003 CF 0.00 Ci 0.003 Ci 0.009 Ci
>r _ _____ __0005 C1 .0 C-0.000 Ci 0.000 Ci 0.004 02

RESINS
Zeolite
OIER
Pu,

Am 0 C 000 C 0.000 CC 0.000 Cd 0 i 0
cs

TOTAL ACTIVITIES
Total U 7 816 kg 0.003 kg 0.003 kg
Toal Pu 0.013 Ci . . 851 CI t 850 1 0 001 i 0 001 c
Tol Am 0.009 Ci 1 755 Ci 1754 Ci 0.001 Ci 0.001 C
TRU 0.022 Ci 3.605 Cl 3.6030C 0.00201 C 0.0020C
Tote) Cs 0.109 Ci 15 432 Ct 15.423 Ci 0.009 Ci 0.009 Cl

Totl Sr 0.047 Ci 10.020 C 10.016 Ci 0004 Ci 0004 Ci

Beta Gamma 0.156 Cl1 25 452 Ci 25.439 Ci 0.013 C 0.013 Ci

CONCENTRATION



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH INF-2735, Rev. 0

STREAM KWI
Nominal Case:
I Batch 160 kg solids

ST-O1 T Twai2- ST4O,

SU .EFuRE U02(N0312 ADDITION FE(NO)/AL{NO3
NEUTRALIZATION SOLUTION AtDTION SOLUTION

FINAL SOLUTION
SENT TO TWRS

ST-fOL
Nf12 ADDITION

SOLUTION

STa

NAOkADOITIONI
SOLUTION

ST408 ST-Ta.

WATERADJUSTMENT RESINS+SOLID
SOLUTION AFTER

ST.7S2
SUPERNATE TO

ELIMINATE

Volume 5.623 m3 0.001 m3 8.304 m3 1.017m3 1.425 m3
Density 1.149 1.323 1.172 1.251 1.403
Total Mass 6,462.118 kg 1.420 kg 9,733.486 kg 1.272.500 kg 1,998.868 kg

Number of packages
LIQUID

Volume &623o m 0.001 m3 8.290 m3 1.017 mS3 1.425 M3
Density 1.149 1.323 1.328 1.169 1.251 1.403 1.000 1.000 1.000

Total Mass Lquid + Gas 6,461.496 kg 1.420 kg 9,693.262 kg 1,272.500 kg 1,998.868 kg
H20 4,867.658 kg 0.997 kg 6,977.677 kg 763.500 kg 916.089 k
HNO3 1, 452.018 kg
H2C204 0.050 kg
HF 9.788 kg
NaOH 98.300 kg: 1,082.780 kg
Ar(NO3)3 34.843 kg
AIF3 13.704 kg
Fe(NO3)3 78.238 kg
CaO 1.551 kg 1.551 kg
NaNO2 509 000 kg 509.000 kg
NaNO3 2,089 042 kg
Miscellaneous 3.988 kg 3.988 kg
U02(NO2 _ __ ___ 13.362k 0_423 kg -
Pu 1.8500 CI

Am 1 754 Ci,
Cs 15.423 Ci 15.423 Ci
_Sr ___ _ 10.016 Ci
PCB3

GAZ
NO2
NO
PC"

SOLIDS+ RESINS
Volume 0.000 m3 0.014 m3
Density 2.211 2.852
Total Mass Solids+ ResIns 0.621 kg 40.223 kg
W% solids 0.01 wt% 0.00 wt% - 0 00 l% 0.41 w% 0.00 wt% 0.00 11% 0.00 w% 0.00 Wt% 0.00 t%
AI(NO3)3
Ai(OH)3 0.034 kg
A1203 0.003 k, 0.003 kg
Fe(NO3)3
FeOOH 0.002 kg 28.744 kg
C 0.000 kg - 000 kg
CaO 0.001 kg 0 001 kg
Na2C2O4 0.074 kg
C02
H20
SiO2 0.615 kg 0.615 kg
Grout
Miscellaneous 0 000 kg 0 000 kg

Grafoll
HN03

N227 i10 750 k,
U 0.000 kg 0 000 kg
U307 D 000 kgl 000 kg
UH3
U02 0.000 k, 0 000 kg
U02(NO3)2
U04-4H20_ _____________
Pu 0000 Ci 1850 Cl
Am 0000 Ci 1 754 C!
Cs 0000I C' 0.000 C
Sr 0000 C . 10.016 ci -_
PC

RESINS
Zeolite
O IE R_ _ _ _ _ _ _ _ _ __ _ _ _

Am 0 000 Ci 0 000 C.

CsI.

TOTAL ACTIVITIES
Total U 80071 kT 0256 kg8 071kg
Total Pu 1.850 C, 1 850 Ci
TOWl Amn 1.754 Ci 1754 Li
TRU 3.603Ci _ 603 Ci:
Total Cs 15423 Ci t 15.423 Ci_
Total Sr 10.016 CI 1.o016 C, I
Beta Gamma 25.439 Ci 25.439 Ci I

CONCENTRATION
PCB In liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.11 g/il
0.001 9/cm3
0.329 Cilm3
0.066 Cl/m3
0.132 Ci/mS3
0.132 C,/m3
0.312 Ci/m3
0 641 Ce/m3

558 nCig
4.524 Ci/m3

-A4.84 gl
_0_001_g/qrm3
0.223 Cim3
0.045 Ci/m3
0 089 Ci/m3
0.089 Ci/m3
0.211 Ci/m3
0 434 CI/m3

370 rCi/g
3.063 CI/mS3

! ______

C-11

0.238 g/am3



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

STREAM KWI ST.0 ST--N ST401

itFGTIORMERS FIAL GROUT ADDED WATER TONominal Case WASTES TO ERDF OFF-GAS

1 Batch 160 kg solids TREATMENT

Volume 0.005 M3
Density 1000
Total Mass 5.056 kg
Number of packages

LIQUID

Volume 0.005 m3
Density 1.000
Total Mass Liqu id + Gat - k
H20 5.056 kg
HNO3
H2C204
HF

NaOH
A(NO3)3
AIF3
Fe(N03)3
CaO
NaNO2
NaNOS

Miscellaneous
U02(NO3)2
Pu

Am
Cs

h S. __ __PCi

N02
NO

SOLIDS +-RESINS
Volume
Density
Total Mass Solids + Resins
_W% solids 0.00wI% r 0.00 %___ 000 w%
AI(NO3)3
AI(OH)3
A1203
Fe(NO3)3
FeOOH
C
GaO
Na2C2O4
C02
H20

Grout
Miscelaneous
Zitcaloy
Graloil
HN03
H2C204
N.2U207

U307
UH3
U02
U02(NO3)2
U04-4H20
PO
A'"

Cs

Pco

RESINS
Zeolite
OER __
Pu
Am
Cs

TOTAL ACTIVITIES
Total U
Total Pu
Total Am
TRU_
Total Cs
Total Sr
Beta GCmma

CONCENTRATION
PCB in liquid
PCB in soids
Solids
U -
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU

-- beta Gamma

7--

C-12

INF-2735, Rev. 0



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM FINF-2735. Rev. 0

STREAM KWI
Nominal Case -

TOTAL STREAM

SLUDGE AT INLET OF
TREATMENT UNIT

SIT4I 2 F 7.102
WATER ADOTON SLUDGESTREAM

FOR SCREEN FROM RESIN
WASHING SEPARATION

RESIN STREAMFROM
RESIN SEPARATION

*TSV

SLUDGE TO

DISSOLVER

-- ST-202

RECYCLED NITRIC
ACID

ST-203

N03 FOR
DISSOLUTION

Et.2

DISSOLUTIONOFF.
GAS

DISSOLUTION
SOLU TION

Volume 13.703m3 0.014 So 13.702 .3 0.016 m3 13.702 m3 0.075 m3 12.653 M3 9.976m3 24.771 m3
Density 1.085 1.000 1.086 1.150 1.085 1.125 1.278 0.002 1.250
Total Mass 14.869.514 kg 14.275 kg 14,865.945 kg 17.843 kg 14,865.945 kg 84.919 kg 16,042.580 kg 19.763 kg 30,968.442 kg
Number of packages

LIQUID
Volume 13.085 m31 0.014m3 13.085 m3 0.014.i3 13.085m3 0.075 m3 12.553 m3 9.976 m3 24.228 m3

Density 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.002 1.229
Total Mass Liquid + Ga _ 13,085.172 kg 14.275 kg 13.085.172kg 14,275 k 13,085.172 kg 84.919 ko 16,042.580 kg 19.763 kg 29,767.418 kg
H20 13,085.172 kg 14.275 kg 13,085.172 kg 14.275 kg 13,085.172 kg 56.386 kg 5,603.605 kg 18,934.687 kg
HNO3 28.533 kg 10,438.975 kg 9,387.794 kg
H2C204
HF
NaOH
AI(NO3)3 387.978 kg
AIF3
Fe(N03)3 871.250 kg
CaID 17.269 kg
NaNO2
NaNO3
Mscellaneous 44.415 kg

J0IO) 144,023ks
U02 NO3)2 ___ _ _ __ __ ___ __ __ _ ____ _ _._. . . .__ .... ,_ ___.. __ __ 4 .0 3k

Pu 20.542 C,
Am- 19.516 Ci
Cs 171.542 Ci

..- - 111.492 Ci

GAZ
N02 17,756 kg
NO 2.007 kg

SOLIDS + RESINS
Volume 0.618 m3 0.617 m 0.001 m3 0.617 m3 0.543 m3
Densaty 2.887 2.887 2.887 2.887 2.211
Total Mass Solids + Resins 1,784.342 kg 1,780773 kg 3.569 kg 1.780.773 kg 1,201.026 kg
W1% solids 12.00 w1% 0.00 % 1.98 All 20.0014 11.98 _w% 0.00 w% 0.00 ll 0.00 wt% 3.88 1%
Ai(NO3)3
AI(OH)3
A1203 97.981 kg 97.785 kg 0.196 kg 97.785 kg 4.889 kg
Fe(N03)3
FeOiH 323 958 kg 323 310 kg 0.648 kg 323 310 kg 3.233 kg
C 0.906 kg 0.904 kg 0.002 kg 0.904 kgL 0.904 kg
CaO 19.226kg ! 19188kg 0 038 kg 19.188 kg 1.919 kg
Na2C204
C02 5.557 kg 5 546 kg 0.011 kg 5.546 kg
H20
Si02 1,191.966 kg 1.189 582 kg 2 384 kg 1,169.582 kg' 1,189.582 kg
Grout
Miscellaneous 44 953 kg 44 854 kg 0 090 kg 44 864 kg 0.449 kg
Zircaloy
Grafoil
HN03

N2U 720

U 0.873 kg 0 872 kg 0 002 kg 0.872 kg 0.000 kg
U307 49.946 kg 49 846 kg 0 100 kg 49.646 kg 0.025 kg
UH3
U02 48.974 kg 48.876 kg 0 098 kg 48.876 kg 0.024 kg
U02(NO3)2

P4 20.645 C, 20 604 C - 041 C, 20 604 Ci - 0.062 Ci
Am 19.574 C,' 19535 C, 0039 C 9.535 Ci 0 020 C,'
Cs 172.403 C, 172058(C 0345 Ci 172.058 Ci .. CIC~l 172 058 C,

r_ _____111 7_C1 111548C 0224 Ci 111548 Ci I I 0.056CiI
PCB_ _ _ _ _

RESINS-
Zolte
O'ER
Pu
Am 0.000 Ci
Cs

TOTAL ACTIVITIES
Total U 87.217 kg 87042 k 0,174 k 87_042 kg 87 042 kg
Total Pu 20.645 Ci 20 604 C 0.041 Ci 20.604 Ci 20.804 C,
TGal Am 19.574 Ci 19.535 C, 0.039 Ci 19.535 C, 19.535 Ci
TRU 40.219 C - 40.1390. 0.0800 C1 40.139 C 40A139 Ct
Total Cs 172.403 Ci 172 058 Ci 0.345 Ci 172.058 Ci 172.058 Ci
Total Sr 111 771 Cii 111.548 Ci 0.224 Ci 111 548 C, 111 548 Ci
Beta Gamma 284.174 Ci 283.606 Ci 0.5680C 283.606 Ci 283.606 Ci

CONCENT R A TION
90B in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

130.21 J1
0.006 )cm31
1.507 Cjim3S

0 301 Cilm3S
0.603 CGum3

0.603 Ci/m3
1.428 C/m3
2.935 Ci/m3
2 705 nCilg

20.738 CilmS

129.96 a/l 230.08 g/1 1.5o gI i
___ __6g/3 q 011g /m3 0.006Crm
1.504 Cilm3i 2.662 CilmS 1.504 Ci/m3
0 301 CmS| 0 532 Ci/m3 0 301 Cl/m3
0.601 Cilm3| 1.065 Cilm3 0.801 Cilm3
0.601 Ci/m3l 1.065 Ci/m3 0601 i/m3

S1426 Ci/m3i 2.524 CimS 1.426CilmS3
2.929 Cm3 5.186 Ci/m3 2.929 Ci/m3
2 700 nCilg 4 508 nCi/g I 2700 nC/g

20.698 Clim3 36.642 CiLm3r 20.698 Cl/m3

C-13

48.49 91
0.004 glcm3
0.832 Ci/m3
0.166 Ci/m3
0.333 Ci/m3
0.333 Chm3
0.789 Cl/m3
1.62 Ci/m3

1 296 nCifg
11.449 C/m

_



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KWI
Nominal Case -

TOTAL STREAM

DISSOLVER RESIN STREAM TO TOTAL REAGENTS TOTALOXALICUSED
FOR RESINS AND FOR RESIN

SOLIDS LEACHING LEACHING AND
WASNING

ST-304

TOTAL HF USED FOR
SOLIDS LEACHING

AND WASHING

TOTAL N03 USED
FOR RESINS AND
SOLIDS LEACHING

TOTAL In 0USED
FOR RESIN

LEACHINGAND
WAdING

ST-307

TOTAL H03 USED

FOR SOLIDS
LEACHING AND

WASHING

TOTAL CLARIFIED
SOLUTION FIROA
RESI LEACHING

Volume 4.238m3 0.016 m3 18.160 m3 0.026 m 9.910 m3 8.224 m3 0.011 m3 8.213 R3 0.067 m3

Density 1.000 1.150 1.167 1.100 1.075 1.278 1.278 1.278 1.076
Total Mass 4,237.811 kg 17.843 kg 21,192.234 kg 28.662 kg 10,653.737 kg 10,509.835 kg 13.492 kg 10,496.343 kg 71.606 kg
Numbter Of Dackages

LIQUID
Volume 4.238 m3 0.014 m3 18.160 m3 0.026 m3 9.910 m3 8.224 m3 0.011 m3 8.213 m3 0.067 m3
Densify 1.000 1.000 1.167 1.100 1.075 1.278 1.278 1.278 1.075
Total Massquid+ Ga 237.811 kg 14.275 kg 21 192.234 kg 28.662 kg 10, 53.737 kg 10,509.835 kg 13.492 kg 10,496.343 kg 71.864 kg
H20 4.237.811 kg 14.275 kg 14,243.591 kg 28.104 kg 10,544.446 kg 3,671.041 kg 4.713 kg 3,666.328 kg 61.665 kg
HNO3 6,838.794 kg 6, 838.794 kg 8.779 kg 6.830.015 kg 6.742 kg
H2C204 0 558 kg 0 558 kg 0.557 kg
HF 109.291 kg 109.291 kg
NaOH
AI(NO3)3 0.73M kg
AIF3
Fe(N03)3 1.586 kg
CaO 0.031 kg
NaNO2I
NaNO3
Miscellaneous 0.081 kg
UO2(NO32 __ __.____ _____ __ _ ___ _ ___ _0.267 kg
Pu 0.040 Ci
Am 0.032 Ci
Cs 0.184 Ci
Sr .. -. ___ . . . ______0.207 Ci

PCB . .. .. . . . .

GAZ
NO2
NO
PCB

SOLIDS + RESINS
Volume . 0.001 m3 0.000 F3I
Density 2.887 2.284

Total Mass Solids + Resins 3.569 kg 1 [ 0.142 kg

AI% .o 0,00 wI% . 0.00 ___%0.00 0.00 1% .00 w% 0.00 15% 0.20 wa%

AI(NO3)30. i 2.0 -_
AI(OH)3
A1203 0.196 kg 0,001 kg
Fe(NO3)3
FeOOH 0 648 kg 0 004 kg
C 0.002kg 0000 kg

CaO 0 038kg 0000 kg
Na2C204
C02 0.011 kg
H20
S102 2,384 kg - 0.135 kg
Grout
Miscellaneous 0.090 kg 0001 kg
Zircaloy

Grafoil
HNG3
H2C204
Na2U2G7
U 1 0002 kg 0.000 kg
U307 0.100 kg 0.000 kg
UH3

U02 0098 kg 0.000 kg
U02(NO3)2

Pu 0.041 Ci 000 C
Am 0.039 Ci 0000 C,
Cs 0.45 Ci 0009 C,
_ _ _ ..__ _ _ _ __. ._ . - _ _2 4C ___ __ .001___

P C_ _ _ _ _ _ _ __4 _i_ _ _ _ _ _ _ _ .0_... .PCB

RESINS
Zeolite

Am
Cs

TOTAL ACTIVITIES
Total U _ 0.174kg L_0.162 kg
Tola! Pu 0.041 C 0.040 Ci
Tota Am 0.039 Ci 0.033 Ci
TRU 0.080Ci 0.073 Ci
Total Cs 0345 C 0.193 Ci
Total Sr 0224 C 0.208 Ci

Beta Gamma. -_0.568 Ci 0.400 Ci
ICONCENTRATION

PCB i quid
PCB in solids
SolIds
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

230 08 g/I
0 011 Am3
-2.1612 Cifm3l
0 532 Ci/m3
1 065 Cilm3
1 065 Ci/m3
2 524 Cim3
5.186 C/m i
4 508 nCilg I

36.642 Citma3

_ ___.

2.12 g/l
0.002 1orm3
0.607 Cilm3
0.121 Cl/m3
0.243 Cl/m3
0.243 Cum3
0.491 C/m3
1 .097 Cim3
1 020 nCIlg
6.001 CI/m3

C-14



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KWI
Nominal Case -
TOTAL STREAM

" r: si -xi - - - ---s-T-s---
TOTALSOLIDS LEACHEDRESINS

LEACHING EFFLUENT I

- *T- 1- stAi-

LEACHED SOLDS
IT402 - [1- T ST

TOTAL WATER USED TOTAL SOLUTION
FOR RESINS AND FROM CENTRIFUGE
SOLIDS WAS4ING

RESINSS SolD
RESIDUES FROM

LEACHING

.DECLOGGING I FINAL DEGLOGI
(SOLIDS) I (RES N)

ST.,

DISSOLUTION
SOLUTIONAFTER

CENTRIFUGE

Volume 32.673 m3 0.054 m3 22.704 ma 19.863 m3 60.657 m3 5987 m3 5.966 m3 0.012 ma 27.924 .3
Density 1.111 1.120 1.181 1000 1.149 1.104 1.105 1.107 1.193
Total Mass 36,294.509 kg 59.950 kg 26,822.637 kg 19,863.207 kg 69,670.944 kg 6,608.538 kg 6,594.787 kg 13.751 kg 33,304.629 kg
Number of oackaes

LIQUID
Volume 32.669 m3 0.052 mi3 22.191 IT3 19.863m31 60.626m3 5.474 mN 5.454 mN3 0.011 m3 27.896 m3
Density 1.111 1.095 1.158 1.000' 1.149 1.000 1.002 1.000 1.192
Total Mass Li3uid + Gaz. 36,285.402 kg 57.448 kg 25,687.406 kg 19,P63 207_ki 69,601.544 kg 5,474.350 kg 5,462.959 kg 11.391 kg 33.244.577 kg
H20 29,074.969 kg 47.441 kg 18,702.131 kg 19.863.207 kg 51.825.292 kg 5,468.633 kg 5,457.249 kg 11.384 kg 22,688 659 kg
HNO3 7,063.747 kg 6.747 kg 6,869.715 kg 16,198.906 kg 5.620 kg 5.615 kg 0.005 kg 9,128.417 kg
H2C204 0.558 kg 0.557 kg 0.000 kg 0.000 kg
HF 109.202 kg 109.291 kg 109.202 kg 0.089 kg 0.089 kg
NaOH
AI(NO3)3 9.913 kg 0.737 kg 1.645 kg 388 712 kg 0.002 kg 0.001 kg 0.001 kg 378.064 kg
AIF3
Fe(NO3)3 22. 260 kg 1.587 kg 3. 695 kg 872.833 kg 0.004 kg 0.003 kg 0.001 kg 848.987 kg
CaO 0.441 kg 0.031 kg 0.073 kg 17.300 kg 0.000 kg 0.000 kg 0.000 kg 16.828 kg
NaNO2
NaNO3
Miscellaneous 1.135 kg 0.081 kg 0.188 kg 44. 496 kg 0.000 kg 0.000 kg 0.000 kg 43.280 kg
U02IN03)2 3.736 kg 0.267 kg ___0._6kg 144.346 kg 0.001 kg 0.001 kg 0.000 kg 140.343 kg
P 0.577 C, 0 040 C, 0.139 C 20.634 Ci 0.000 C1 0.000 C, 0.000 Cf 20.017 C,
Am 0.516 C, 0 032 C,, 0.100 Ci 19.565 Ci 0.000 Ci 0.X Ci 0.000 Ci 19.017 C,
Cs 4.714 C, 0 164 C, I 1059 Ci 172.057 Ci 0.001 C 0001 Ci 00001 167 159 CI

_ 2892 C, 0.207 C'j 0_517 C, 1 742 C 0 ___ wlC .. . C. 0 000 C_ 108.643 C,
P0

GA

NO

SOLIDS+ RESINS I
Volume 0.004 m3 0.001 L3 0513 .3 0.031 m3 0.513 m3 0.512 m3 0.001 ma 0.027 m3
Density 2.2111 2.284 2.211 2.211 2.211 2.211 2.284 2.211
Total Mass Solids + Resins 9.107 kg 2.502 kg 1,135.231 kg 1 69.300 kg 1,134.189 kg 1,131.828 kg 2.360 kg 60051 kg
WI% solids 0.034,% 41 wt% 4.23_w%_ . .0.0 .1.18 wt% 17.16 At _ 17.18 wt% 0.18 wI%
AI{NO3)3 FTN 42 .0MisIr 18RNI

AI(OH)3
Al203 0.037 kg 0.020 kg 4 622 kg 0.283 kg 4.626 kg 4.608 kg 0.018 kg 0.244 kg
Fe(NO3)3
FeOOH 0.025 kg: 0 065 kg 3 056 kg 0.190 kg 3.108 kg 3.047 kg 0.061 kg 0.162 kg
C 0.007 kg 0.002 kg 0 855 kg 0.052 kg 0.854 kg 0.852 kg 0.002 kg 0.045 kg
C.04 0015 kg 0.008 kg 1 814 kg 0 111 kg 1 816 kg 1.808 kg 0.007 kg 0.096 kg
N.2C2O4
CO2
H20
S,02 9 021 kg 2.384 kg 1.124.453 kg 68.635 kg 1,123 331 kg 1,121.083 kg 2.249 kg 59.479 kg
Grout
Miscellaneous 0 003 kg: 0009 kg 0424 kg 0.026 kg 0.431 kg 0.423 kg 0.008 kg 0.022 kg
Zircaloy
Gratoil
HN03
H 2C 20 4 _ __ _ _ __ _ _ _ _ _ _ _ _ _ _ __

U 0.000 kg1 0 kg 0.000 kg 0.000 kg 0.000 kg 0 000 kg 0.000 kg
U307 0.000 kg 0.007 kg 0.004 kg 0.002 kg 0.011 kg 0004 kg 0.007 kg 0.001 kg
UH13
U02 0.000 kg 0.007 kg 0.004 kg 0.002 kg 0.011 kg 0.004 kg 0.007 kg 0.001 kg
U02(NO3)2
_U04-4H2O
Pu 0-000 0 0.001 C1  0.006 C . 0.003C 0.007 C 0.006 C 0.001 CI 0.003 C,
Am 0000 C 0.007 C 00011' 0 0010C 0.GO70C 0.001 C 0.00 Ci 0.001 C,
Cs 0.003 C, 0 161 C, 0 156 C,: 0 038 C, 0.308 C, 0.156 C, 0.152 Ci 0.026 Ci
S_ 0000_C C7 0 0090," 0004C 0.0251 0.009C 0.016C, 0.0030C
P C B_ _ _ _ _ _ _ _ _ _

[RESINS
Zeolile

O IE R _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1CS
TOTAL ACTIVITIES

Total U A2 257 k9 0 174 kg 0.410 kgl 87.19 kk 0.020 k 0 007 g 0.012 kg 84.778 kg
TotalPu 0.577C 0.041Ci 0.146C I 20.638 CL 0.007 Ci 0.007 Ci 0.001 C 2.2MC,

TotalAm 0.516C1 0.039CI 0.101Cil I 19.567CL 0.007 Ci 0.001 Ci 0.006C, 19.0181
TRU 1.093 Ci 0.080 Ci 0.247 Ci 40.204 CI 0.015 Ci 0.008 Ci 0.007 CI 39.038 CI
Total Cs 47171 C 0 345 C 1.215,, C172.095 CL 0.309 Ci 0.157 Ci 0.152 C, 167.184 C,
Total S, 2.893 C, 0 224 C, 0.526 C, I 111.746 C, 0 025 Ci 0.009 Ci 0.016 C, 108 646 Ci
Beta Gamma 7.610 Ci 0.568 Ci - 1.741 Cii 283.840 Ci 0.334 C 0.166 C 0.168 C 275.830 Ci

CONCENTRATION
PCB in liquid
PCB In solids
SOlids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.28 gi 46 72 g/l
0.000 g/Lm3I 0. .0_3 gtrm

3

0.018 Cimal 0.771 Cdm3
0 004 Cim3 0.154 C,/m3
0.007 CI/m3[ 0 308 Ci/m3
0.007 Ci/m3| 0 308 Ci/m3
0.016 C0,m31 0 731 Cim3
0.033 Ci/m3 1.502 C0/m3

30 oClIg 1 342 nCilg
0.233 Cim3 10.614 CUmS

50.00 gI
0 000_g/m3
0.006 C/m3S
0.001 C/m3
0.003 Cl/mS3
0.003 Cim3
0.004 C/mL3
0.011 Cl/m3

9 nOijig
0.077 Coma!

1 14 gl 189.43 gIL

0.001 a/cm3 0'000 g/cm3
0.340 Cilm3 0.001 CIm3
0 068 Ci/m3[ 0 000 CI/mS3
0.136 CiIm3 0.000 Cl/m3
0.136 C1m3 0.000 Ci/m3
0.323 CiIm3 0.001 Cim3
0 663 Ciim3 0.002 ClmnS

577 nCiJg 2 nCi/g
4.679 Cd/3s 0.056 Cm3

189 73 g/l
0.O q/cm3
0.001 CUM3
0.000 Chm3
0 000 C/mS
0.000 iim3
0.000 C/m3S

0.001 Clm3S
I nCilg

0.028 Cl/m

189.95 g/ 2.15 gI
0.001 g/cmS 0.003 g/cm3

0.717 Cilm3
0.143 Ci/m3
0.287 Ci/m3
0.287 Ci/m3
0.681 Ci/m3

1 398 Ci/m3
1 172 nCilg
9.878 CISIS

0.065 Cilm3
0.013 Ci/m3
0.026 Ci/m3
0.026 Ci/m3
0.516 Ci/m3
0.581 Ci/m3

525 nCig
13.523 Cil/m3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW1
Nominal Case -
TOTAL STREAM

[TbTALWATE!AUSEfDFOR RESIN

L EAN ND

TOTAL WATER FOR SOLIDS FROM -

SOLIDS LEACHING CENTRIFUGE
ANDWASHING

ST-S1 -. 2

TOTAL SOLUTION TO FILTER RINSING
FILTRATION WATER

TOTALSOLUTIONTo RINSEDFITERTO
ADJUST CONDITIONING

GROUT FORMERS
FOR FILTER

CONOITIONING

CONDITIONE0
FILTERS

CONCENTRATION
PCB in iquid
PCB in solids
Solids
J
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

226.04 gI1

0_000_g/cm3
0.029 Cim3
0.006 C/m3
0.012 C/m3
0.012 C0m3
0 020 Cl/m3
0 049 Ci/M3

44 nCilg
0.347 Cilm3

1.14 g/I

0.340 Cium3
0.068 Cl/m3
0 136 C/m3
0.136 C//m3
0.323 Ci/m3
0.663 C/m3

577 nCi/g
_4._6_79 Ci/m_3

0.11 gI
S0.001 o/cm3

712.99 g/l
0.000 a/cm3

2198.33 g/I
0.000 clcm3

0.329 Cilm3 0.120 ClIm3F 0.010 Cilm3
0.066 Cilm3 0.024 Ci/3 0.002 Cl/m3
0.132 C/m3 0.048 Ci/3 0.004 C1/m3
0.132 Ci/m3 0.048 Ci/m3 0.004 C/mS
0.312C/m3 0.0950C/m3 0.008Cm3
0.641 Ci/m3 0.215 Ci/m3 0.017 C/m3

558 nCilg 151 nCilg
4.25 C .m.. __1_.94 C/m3

8 nCig
_0.128 CI/m3

C-16

Volume 0.028 '3 19.838 m3 5.022 m3 60.6573 2.504 m3 62.694 m3 0.087m3 1.032 m3 1.087m3
Densiy 1.000 1.000 1.129 1.149 1.000 1.149 1.426 2.195 2.198
Total Mass 25.601 kg 19,837.600 kg 5,672.565 kg 69,670.944 kg 2,504.363 kg 72,050.567 kg 124.740 kg 2,265.184 kg 2,389.904 kg
Number of packages 5.525 5.525

LIQUID
Volume 0.026 m3 19.838 m3 4.509 ma 60.626 m3 2.504 mY 62.691 ou3 0.059 m3
Density 1.000 1.000 1.006 1.148 1.000 1.149 1.052 1.001
Total Mass Liquid + Gaz 25.607 k. 19.837.600 kg 4,537.295 kg 69.601.644 kg 2,504.363 kg 72,043.637 kA 62.370 kg
H20 25.607 kg 19,837 600 kg 4.491.352 kg 51,825.292 kg 2,504.363 kg 54.273.657 kg 55.998 kg
HNO3 39 730 kg 16,198 906 kg 16,193.100 kg 5.806 kg
H2C204 0 557 kg 0.557 kg 0.000 kg
HF 109.202 kg 109.162 kg 0.039 kg
NaOH
AI(NO3)3 1 645 kg 388 712 kg 388.573 kg 0.139 kg
AIF3
Fe(N03)3 3695kg 872.833 kg 872.521 kg 0.313 kg
CaO 0 073 kg 17 300 kg 17.294 kg 0 006 kg
NaNO2
NaNO3
Miscellaneous 0 188 kg 44 496 kg 44.480 kg 0.016 kg
U02(NO3)2 ____ ___. __1kg 144 346_k, 144294g 294All 0.052 kg
Pu 0.067 Ci 20,634 Ci 20.627 Ci 0.007 Ci
Am 0.083 C1 19.565 Ci 19.558 Ci 0.007 Ci
CA 0.728 C, 172.057 Ci 171.995 Ci 0.062 Ci
S, 0.473 Ci 111.742 Ci 111.702 Ci 0.,40 Ci
PCB

GAZ
N02
NO
PICS

SOLIDS + RESINS
Volume 0.513 .3 0.031 m3 0.003 m 0.028 M3 1.032 m3 1.087 m3
Density 2.211 2.211 2.211 2.211 2.195 2.198
Total Mass Solids + Resins 1,135.270 kg 69.300 kg 6.930 kg 62.370 kg 2,265.164 kg 2.389.904 kg
91% solids 0.00_%_ _. % 20.01 w% 0.10 Wt% 0.00 Wt% 0.01 wr% 50.00 wI% 100.00 wr% 100.00 *0%
AI(NO3)3 0.139 kg
AI(OH)3 -
A1203 4.622 kg 0 283 kg 0.028 kg 0.254 kg 0.254 kg
Fe(N3)3 0.313 kg
FEOGH 3.056 kg, 0.190 kg 0.019 kg 0.171 kg 0.171 kg
C 0.855 kg 0.052 kg 0.005 kg 0.047 kg 0.047 kg
CaO 1 814 1g 0111 kg 0.011 kg 0.100 k 0,106 kg
Na2C204
C02
H20 331. 487 kg 331.487 kg

Si02 1.124 453 kg 68.635 kg 6 863 kg 61 771 kg 61.771 kg
Grout 1,933.677 kg 1,989.675 kg
Miscellaneous 0.424 kg 0 026 kg 0.003 kg 0.024 kg 0.079 kg
Ziroaloy
Grafoil
HNO3 5806 kg
H2C204 _ 0000 kg
Na2U207
U 0 000 kg 0.000 kg 0.000 kg 0.000 kg 0.000 kg
U307 0.024 kg 0.002 kg | 0.000 kg 0.002 kg 0.002 kg
UJH3
U02 0 023 kg 0.002 kg; 0.000 kg 0.002 kg 0.002 kg
U02(NO3)2 0.052 kg
U04-4H20
Pu 0.058C 0.00301 0000 Ci 0.003 Ci 0011 C,
Am 0.018/ 0001 Ci 0.000 Ci 0.001 Ci 0008 Ci
Cs 0.40 038 C 0.004 Ci 0.034 C, 0.096 C,

S, ____ _ _ 0053C 0004C 0000C 0-004 C 0.044 C,
P C0 _ _ _ _ ______ _ _ _

RESINS

OlER _ __ ___ __
P.

Am0.000 0 000 Ci 0.00011 0 00 01 0.000 Ci

TOTAL ACTIVITIES
Total U 0.410k 87 197 k 87.163 kg 0.034 kg 0.034 kg
Total Pu 0.146 Ci 20.638 Ci 20.627 C, 0.011 Ci 0.011 Ci
Total Am 0.101 Ci 19567 Ci 19.558 C, 0.00 C, 0.0080C
TRU 0,247Ci 40.204 Ci 40.185C1 0.019 Ci 0.019Cl
Total Cs 1215 172C095 Ci 171.999 C 0.096 C 0.096 C
Total Sr 05260C 111 746 C 111.702 C, 0.044 C, 0.044 C,
Beta Gamma 1.741 Ci 283.840 C, 283.701 CI 0.1391 0.139 C



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KWI
Nominal Case -

TOTAL STREAM

SOLUTION BEFORE UO2NO32ADDITION
NEUTRALIZATION SOLUTION

DFEDITONSOUTON
ADDITION SOLUTION

.87504 1- 7405oi

FINALSOLUTION I NAN02ADDITION
SENT TO TWRS SOLUTION

NAOHADDITION
SOLUTION

*740. T-701

RESINS+SOLID
SOLUTIONAFTER

DECMNIAON

*T-.O2

SUPERNATE TO
ELIMINATE

Volume 62.707.m3 0.012 m3 92.607 m3 11.342m3 15.889 m3
Densi4 1.149 1.323 1.172 1.251 1.403
Total Mass 72,066.408 kg 15.841 kg 108,549.149 kg 14,191.092 kg 22,291.649 kg
Number of packapes

LIQUID
Volume 62.704 m3 0.012 m3 92.450 m3 11.342 m3 15.889 m3
Densiy 1.149 1.323 1.328 1.169 1.251 1.403 1.000 1.000 1.000
Total Mass Liquid + Gaz 72.059.478 kg 15.841 ko 1O8,100.573k k 14,191.092 kg 22,291.649 kg
H20 54,284.780 kg 11 124kg 7.815.998 kg 8,514.655 kg 10.216.344 kg
HNO3 16,193.100 kg
H2C204 0.557 kg
HF 109.162 kg
NaOH 1,096 255 kg 12,075.305 kg
AI(NO3)3 388.573 kg
AIF3 152.827 kg
F.(NO3)3 872.521 kg,
CaO 17.294 kg 17.294 kg
NaNO2 5,676 437 kg 5.676.437 kg
NaNO3 23,297 282 kg
Miscellaneous 44.480 kg 44.480 kg
U2(N 2_ _ ___ 149.012 k 

.
.4718 k .

Pu 20.627 C,
AmI 19.558 Ci
CS 171.995 C, 7.95C
S, 111.702 Ci
PCs

GAZ
N02
NO
PCs

SOLIDS + RESINS
Volume 0.003 m3 0.157m3
Density 2.211 2.852
Total Mass Solids + Resins 6.930 kg 448.576 kg
W% solids 0.01 w% 0.00 w% 0.00 w% 0.41 W% 0.00wt% 0.00 wv% .WT% 0 00 w1% o.owt%
AI(NO3)3-
AI(OH)3 0.383 kg
Al2O3 0.028 kg 0.028 kg
Fe(NO3)3
FeOOH 0.019 kg 320.563 kg
C 0.005 kg 0.005 kg
CaO 0011 kg 0 011 kg
Na2C2O4 0.829 kg
C02
H20
S,02 6.863 kg 6 863 kg
Grout
Miscellaneous 0 003 kg 0 003 kg
Zircal~y
Grafoil
HNO3
H2C2O4_ I1 g-U
Na2U207 119690kg
U7 0000 kg 0 000 kg
U307 0000 kg 0 000 kg
UH3
02 0000 kg 0000kg

U02(NO3)2
U04-4H20

-~ -..--- C -20 627 C,
Am0.000 C 19.556 Ci
CS0004 0 004 Ci
Sr 0.000 C,111.702 Ci

PU
AmD C 000 C,
CS

TOTAL ACTIVITIES
Total U 90 012k 2.850kg 90 012 g
Total Pu 20 627 C 20. 627 C,
Total Am 19.558C 19.558 C
TRU 4 8 40,5 Ci
Total Cs 171.999 171999 C
Total S, 111.702 C, 11 Ci
Beta Gamma 283.701 Ci 283,701 Cl

CONCENTRATION
PCB in liquid
PCBin solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.11 g/I
0.0041u/cm3
0.329 Cilnm3
0.066 Cm3
0.132 Ci/m3
0.132 CIr/m3
0.312 Ci/m3
0.641 Ci/,T3

558 noi/g
4.524 C0m3

0 238 rn3
4 84 g/l

0.001 QICM3
0,223 Cilm3
0 045 Cilm3
0.089 C0/m3
0.089 Ci/m3
0 211 Cl/m3
0 434 C/m3_

370 nDCig
3.063 Cm3_
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

STREAM KWI &TtO" ST-?04 *T-401

Nominal Case OUTFORMERS FINAL GROUT ADOED WATER TO
WASTES TOERDF OFF.GAS

TCT TREATMENTTOTAL STREAM TETE

Volume0.06M3

Density 1.000
Total Mass 56.386 kg
Number of packaoos

LIQUID
Volume 0.056,713
Density 1.000
Total Mass Liqid +_Gaz _________ _ _ 56.386 ko
H20 56.386 kg
HNO3
H2C204
HF
NaH
AI(NO3)3
AIF3
Fe(NO3)3
Coo

NaNO3
Miscellaneous

U02(NO3)2
P,
Am

|Cs

| ---- _r______________

PCB
GAZ

NO2
NO
PCB

SOLIDS + RESINS
Volume
Density
Total Mass Solids + Resins
Wt% solids 0.00 w% _ 0.00_wt%_ 0.00 w1%

Al(N03)3
A[(OH)3
Al203
Fe(NO3)3
FeO0H
C
CaO
Na2C204
C02
H20
SiO2
Grout
Miscellaneous
Zircaloy

Graloil-

HNO3
H2C204__ __
Na2U2O7
U

* UH3
U02

U02(NOS)2
* U04-4H20

Pu

- Am-
Cs

-Sr

RESINS
Zeolite

O'R

Am

TOTAL ACTIVITIES
Total U
Tht.lPu

TRU _

Toisi Sr
S Beta Gamma ______________________

ICON CENTRATION
PCB in liquid
PCB in solids
Solids

Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

.4-

1----

4---

HNF-2735, Rev. 0
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SLUDGE TREATMENT
CHEMICAL FLOW SHEET

| f-atsaC_)FinralY) Adjustment 01Neutralization f4Wa stto

Water

Off-gas treatment 801 501
Resin Leaching 309 Fites 504

Solid Leaching 308W

Grouting excess water 702
101Wae

102 2 
Filter 20 2 

r or206
22 2 Clarified Sludges Conditioning

Resin Sludge Solid I Liquid Grout forners
Separation 103 Dissolution 205 Separation

Dissolved sludges

203

HNO3 KEI KE2 KWI KW2 KW3
04 Resins Solids 406403 403 403 403 403

306 HN03 HN03 307

303 Oxalic HF 304 Solid
| To Final Filration 702 Residues

408 Water Water 09 Etcess water Storace

Resin Leaching Solid Leaching
& Washing -& Washing

l308 Resin leaching effluent Solid leaching effluent 309

4544Grout forrers 70Fin111111al C11;nd11 i:InIngI1 0 Wastes to ERDF

| o Ina lulation

Solid
RSo d.e

D,3



SLUDGE TREATMENT
MATERIAL BALANCE

*# ACH060 +I

PCkgg 00i PC0ll CCI

PCkggi O]10o PCB0g

D-4

STREAM KW2
Nominal Case : 01 Batch 160 kg solids

Totsl U
C .

PCiqPCIL

Fm: RSir4Lggohct 910644 3*606kg Nitsta 12,106Akg

PCrOlg-GOglgH 
.ck . 9110 

G r0ckg 

. . . gRla i kg

7~~~ ~ I..,.o . 94

M l Ckq MAI Ck

1,3332kgPCa.g 
0Mg0

IC" Oi 0600 PCB 06 0.000 g

1.0 kgC
1061 kg werCetldugsFgNO33

09002 Ci 91g144ci 0.64690040 
2k

7412Ci 
C 427k Fg31 2DM

I k.
OO0 y 37 110644 6.1kg

02 902020N00$2 laM

WaN Cfo .00 tll 2Ok22kg
12.lg aH1M

000keu0 .040 .~g .b *gkto

-- k. . Id2

T. 103k T.: 1. -XI

PCC.q kg PCB.6 4.k

T 6.U14000 gT144 O~k

1PC4kg Wtoo

0000

ALlo 1r 009go.li kg 00C 16010. 412 900 ei 20 PBa 0D

P0N42 027.kg PCsl 000kl

THU OCICIAPtesk 52q 0Mg ,7262qAOC

.PC~kS20g0 t 000'0 P.CUS4g C OCI10

ToF Fgo

PF 

*00-0g. g0.0 600*210

Mg.04 0-47kgg Mod t 0040

U40 k:C$ 
TRU 

a 00
C..

PC000 00060 I 
iggloo00C

1C., mg 
.0.0C

c.~~,. 0,001 U B
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HNF-2735, Rev. 0

Requirements

D-6

STREAM KW2 Requirements Obtained results

EAM tVttTRTR Rurgmnt
PCB in liq < 0.5 ppb 0.00 ppb
PCB in sol < 2 ppm 0.000 ppm
Concentration < 40 g/Il 40.07 g/l
Na(N03) concentration 2.35 M
NaOH Concentration Req on [OH-]: 0.24 M 0.24 M
NaOH + Na(N02) Concentration Req on [OH-]+[NO2-]: 0.94 M 0.94 M
Na(N02) concentration Req on [N02-]: none 0.71 M

Volume generated m3 107 m3

PCB (ppm) <2 ppm 0.000 ppm
U g/ml < 0.026 g/ml 0.0182 g/ml

Pu(Total) Ci/m3 6.204 Ci/m3
238 Pu < 1.5 Ci/m3 1.241 Ci/m3
239 Pu < 0.029 Ci/m3 2.482 Ci/m3
240 Pu < 0.029 Ci/m3 2.482 Ci/m3
Am < 0.05 Ci/m3 3.257 Ci/m3

TRU < 100 nanoCi/g > 100 nanoCi/g 5 385 nCi/g

Volume generated m3 0.1 m3
Number of 0.2 m3 drums 0.6



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

WATER ADITION
FOR SCREEN

WASHING

SLUGE STREA M R4s

FROM RESIN RESIN
SEPARATION

AT AFRMi SLUDGE TO

ET-202

RECYCLED NITRIC
ACID

HNF-2735, Rev. 0
57.303 [ 'ro~ ] *T 2651

HNO3 FOR
DISSOLUTION

DISSOLUTION OFF.
GAS

DISSOLUTION
SOLUTION

Volume 1.182 M3 0.012 m3 1.182 m3 0.013nm3 1.182 m3 0.181 m3 .200 m3 24.209 m3 2.440 ma
Density 1.128 1.000 1.125 1.151 1.125 1.125 1.278 0.001 1.245
Total Mass 1,333.333 kg 12.127 kg 1,330.302 kg 15158 kg 1,330.302 kg 203.144 kg 1.533.478 kg 32.503 kg 3,037.309 kg
Number of oackages

LIQUID Volume 1.173m3 0.012m3 1.173 m3 0.012m3 1.173 m3 0.1 1 m3 1.200 m3 24.269 m 2.437 m3
DensIty 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.001 1.241
Total Mass Liquid + Get 1,173.333 kD ..... 2.127_kg 1,173.33 k 12.127 kg 1.173.333 K 203.144 kg 1,533.478 k 32.503 kg 3,024.40 kQ
H20 1,173.333 kg 12.127 kg 1,173.333 kg 12.127 kg 1,173.333 kg 134.88 kg 535.637 kg 1.864.443 kg
HN03 68 256 kg 997.840 kg 922.000 kg
H2C204
HF
NaIH
Ai(NO3)3
AIFS
Fe(N03)3
GaO
NaNO2
NaNO3
Miscelaneous 0.811 kg

1 NOf3 237.152kq
Pu 24.264 C,
Am 19.820 Ci
Cs 777 125 Ci

s--_ 606.594 C

GAZ
NO2
NO 32.503 kg

SOLIDS+ RESINS
Volume 0009 m3 0.009 m3 0.001 m3 0.009 m3 0.002 m3
Density 17.516 17,798 1  2.922 17.798 5.448
Total Mass Solids + Resins 160.000 kg 156.968 kg 3.032 kg 156.968 kg 12.903 k9
WI solids _ 12.00_#% 0.00_ W% 11.80 wmI 20.00 _-% 11.80w*% 0.00wl% 0.004% 0.0w t% 1423%
AI(NO3)3
Ai(OH)3
A1203
F.(NO3)3
FeOOH
C

Na2C204
C02
H20
S,02
Grout
Miscellaneous 0 821 kg 0819kg 0 002 kg 0.819 kg 0.008 kg
Zrcaloy 10.121 kg 10101 kg 0 020 kg 10.101 kg 10.101 kg
Grafoil 5 445 kg 2.723 kg 2 723 kg 2.723 kg 2.723 kg
HNOS

13204
Na2U2C7
U 143 613 kg 143.326 kg1  0.287 kg 143 326 kg 0.072 kg
U307
UH3
U02I
U02(NO3)2
UO4-4H20
Pu 24.386 Cr 24.337 C 0049 C 24 337 Ci -0.073C
Am 19.880 C1 ' 19.840 C, 0040 C 1&840 Cl 0.02001
Cs 781026 Ci 779.464 Ci 1562 C 779.484CI 2.338 Ci
Sr 60.114 C, 606_897 0' 1216 C, 606.87 Ci . 0.303 C,

.RESINS -- --- - - Or
Zeolite
_ ER

Am
Cs

TOTAL ACTIVITIES
Total U 143.613 k43 __.1. 26_ 0_287_kg 143.326 ka _. _ _ 143.326 kg
Total Pu 24.386 0i 24.337 C, 0.049C 24.337 Ci 24.337 Ci
Total Am 19.880 C 19.840 C 0.040 Ci 19.840 Ci 19.840 Ci
TRU 44.2660Ci _ 44.177CI 0.089 01 44.177M 44.l77Ci
Total Cs 781.026 C. 779.454 C 1 5620C 779.464 C 779 464 C
Total &r 608 114 Cr 606.697 C 1 216 C 606.897 C 606.897 Ci
Beta Gamma 1 389.139 C, 1 386.361 Ci1 2.778 Ci 1 386.361 C 1 386361 C

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
PU total
238 Pu
239 Pu
240 Pu
A,
TRU
TRU

132789/
0.121 g/.m3

20.587 Cm3
4 117 Ci/m3
8 235 CImS3
8 235 C/m3

16 783 C/m3
37 370 C0/m3
33 208nCig

1,172.743 Cilm3I

23030 14
0.022g/cm3
3.705 Cl/mn?
0 741 Ci/m31
1 482 C4/m3
1 482 Ci/m3,
3 020 C,/m3
6725 Ci/m3
5 MO nCI?'

211.050 Ci/m3n

- 20.59 g/l ~
0.1219q/Cmn3 __

20.587 Chlnm3
4.117 Ci/m3
8.235 Ci/m3
8 235 Ci/m3

16.783 Ci/m3
37.370 Ci/m3
3320811Cig

1,172,743 0im3 ____ _

S.29 i/
0.059 gcm3
9.976 Cilm3
1.995 CG/m3
3.990 Ci/m3
3 990 Ci/m3
8.133 CO/mS

18.108 CI/m3
14 45 nClIg

5688269 CIUm3
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STREAM _KW2

Nominal Case:
1 Batch 160 kg solids

SLUDGE AT INLET OF
TREATMENT UNIT

13531 gIl
0.121_q/cmj3

20.623 Cilm3
4.125 Ci/m3
8.249 C/m3
8.249 CO1m3

16 812 Ci/m3
37.435 Cim3
33199 FCUg

1 174-700 CUTS

_
__ _



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH
IHNF-2735, Rev. 0

STREAM KW2
Nominal Case
1 Bl.. 4t f h1 n enid~

97-200- -

DISSOLVER
WASHINGWATER

SiTsi- T--- ~ 11 [ STao -

RESINSTREA TO I TOTAL REAGENTS TOTALOMALICUSED
FOR RESINS AND

SOLIDS LEACHING
FOR RESIN

LEACHING AND

ST404 ST-305
TOTALHFUSEDFOR TOTALI+N0SUSED

SOLIDS LEACHING FOR RESINS AND
ANC WASHING SOLIDS LEACHING

S1T.M. ST407

TOTAL 3USED TOTAL '3WSUSED

fOR RESIN FOR SOLIDS
LEACING AND LEACHINGAND

ST s- ---

TOTAL CLARIFIED
SOLUTION FROM
RESWNLEACHINGah, E, g so s WASHING I I I WASHING

Volume 0.380m3 0.013m3 0.228m3 0.023 m3 0.109m3 0.09m1 0.007m3 0,0M m 0.05rM3
Density 1.000 1.151 1.163 1.100 1.075 1.278 1,278 1.278 1.058
Total Mass 380.000 kg 15.158 kg 265.070 kg 25.311 kg 117.691 kg 122.068 kg 9.201 kg 112.867kg 82.716 kg
Number of Packaoes

LIQUID
Volume 0.380 m3 0.012 M3 0.228 m3 0.023m3 0.109 m3 0.096 m3 0.007 m3 0.088m 0.059 m3
Density 1.000 1.000 1.163 1.100 1.075 1.278 1.278 1.278 1.057
Total Mass Liquid+ Gaz 380.000 ko 12.127 k 265.070 k.kg - 117.691 k 122.068 ko 9.201 kg 112.867 kg 62.560 kg
H20 380.000 kg 12.127 kg 184.030 kg 24 851 kg 116.541 kg 42 638 kg 3.214 kg 39.424 kg 55.945 kg
HN03 79 430 kg 79. 430 kg 5 987 kg 73.443 kg 5.714 kg
H2C204 0.460 kg 0 460 kg 0.460 kg
HF 1.150 kg 1.150 kg
NaOH
Ai(NO3)3
AIF3
Fe(NO3)3
CaO
NaNO2
NaNO3
Miscellaneous 0.001 kg
U021N03)2 _ _ 0,439 kg
Pu 0 048 Ci
Am 0.033 Ci
Cs 0.832 Ci
Sr 1 124 Ci

GAZ
N02
NO
PCB -

SOLIDS + RESINS
Volume 0.001 m3 0.000 m3
Density 2.922 1.378
Total Mass Solids + Resins 3.032 kg 0.157 kg
WI% solids 20.00 wl% 0.00 Wt% 0.00 wr%___ 0 00 wt% 0.00 w7% 0.00 wR% 0.00 wl% _ 0.25 w1%
AI(NO3)3
AI(OH)3
A1203
Fe(N03)3
FeCOH
C
CaO
Na2C2O4
C02
H20
SiO2
Grout-
Miscellaneous 0.002 kg 0.000 kg
Zircaloy 0 020 kg - 0.001 kg
Grafoil 2 723 kg 0.154 kg
HNO3
H2C2O4II
Na2UJ2O7 1 0 87k
U 0287 kg 0.001 kg
U307-
UH3
U02
UO2(NO3)2
U04-4H2O
Pu 0.049 C - 0.000 i
Am 0.040 C 0.000 Ci
Cs 1.562 Ci 0.041 Ci
Sr 1.216_C 0005Ci
PC8

RESINSIII
Zeolite
CIER

Am
Cs

TOTAL ACTIVITIES
Total U 0.287k up.27
Total Po 0 0049 Ci 1 ____ - 0.048 Ql
Tola/Am 0.O40C 0.033 C
TRU . ~ 0.089 Ci ____ ___ _0.081 C
Total C, , 1 582 CiI 0.873 C
Total Sr 216 Ci 1.129 C,
Beta Gamma 2.778 Ci 2.002 C

CONCENTRAIUN
PCB in liquid
PCB In solds
Solids
U
Pu total

238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

230 30 gl
0.022 Skimn
3.705 OCUT3

0 741 Cim3
1 482 C/m3
1 482 Cl/m3
3 020 C,/m3

S725 Cilm3
5 840 nCilg

__ 211 050 Ci/m3

2.64 g/I

0.004 /eT3'

0.161 Ci/m3
0.322 Ci/m3'
0.322 Cim3

1

0.51 Ci/m3
_ 1 M7 Cim3l

1 292 nCi/g
33.767 Cil3'
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KW2
Nominal Case:
I Batch 160 kg solids

F 8.30 ST1 17vi"_311 _ ST401 ST~40~
TOALSOLIDS LEACHEDRESINS LEACHED SdUW TOTALlWATE0UE TOTAL SOLUTION

SLEACHINGEFFLUENT FOR RESINS AND FROM CENTRIFUGE

I1 SOLIDSWASHING

17403
RESINS+ SOLID
RESIDUES FROM

LEACHING

ST4U1 I I405

FINAL DECLOGING FINAL DECLOGGING
(SOLIDS) (RESSN

ST47
DISSOLUTION

SOLUTIONAFTER
CENTRIFUGE

CONCENTRATION
PCBI liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.28 g/I 6&.77 gi
0.001 /cm3 .008 g/cm3
0.360 Cifm3 1.072 Cm3
0.072 Cim3 0 214 Ci/m3'
0.144 Chm3 0.429 C /m3
0.144 Ci/m3 0.429 i/m3 I
0.202Cl/mS 0.674Cim3
0562 Ci/m3 1.946 CumS

506 nCilg 1784nCiig
15.523 Ci/m3 _1.078 dl1Q 3

49 
7 g i

0.001 g/cm3
0.328 CiIm31
0.066 C/i
0 131 /m3
0.131 C,/m3
0113 Cfm3

0.441 C/m3
369 nC

12.781 CilmK3

0Agb 289/ 198.39 g/l
.0 gScm3 _ ._ 0 g/Cm3
7.509 Cim3 0.116 Crn3
1.502 C/m3 0.023 Ci/m3
3.004 Cin

3  0.046 Ci/m3
3.004 C/m3 0.046 Ci/mS3
6.121 Ci/m3 0.101 Cilm3

13 630 Ci/m3 0.217 Ci/m3
11 486 oCilg 188nl

427.420 Cilm3 20.658 Ci/m3

199.84g/I
___0.000 g/cm3

0.126 CIm3
0.025 Cil/m3
0.050 Ci/mS3
0 050 Ci/m3
0.016 Cum3
0.142 Ci/m3

122 nCIlg
12.476 Cl/m3

180.10gI 0.23g1
0.001 -/cm3 0.051 g/cm3
0.067 Cilm3 8.591 Cllm3
0.013 Crm3 1.718 Ci/m3
0.027 Cim3 3.436 Ci/m3
0.027 Cm3 3.436 Ci/m3
0.450 C/m3 7.017 Ci/m3
0.517 Ci/m3 15.607 Cl/m3

493 nCI/g 12944 nCilg
53.605 Im3 489.883 CIm3

D-9

Volume 0.354lm3 0.045 m3 0.244 m3 0.241 m3 3.246m3 0.074 m3 0.061 m 0.014 m 2.817m3
Density 1.111 1.091 1.195 1.000 1.187 1.156 1.164 1.049 1.206
Total Mass 392.975 kg 49.616 Kg 291.491 kg 240.823 kg 3.852.570 kg 85.724 kg 70.528 kg 15.195 kg 3,396.879 kg
Number of Da kages

LIQUID
Volume 0.354 m3 0.043 m3 0.242 m3 0.241 m3 3.246 m3 0.071 m3 0.058 m3 0.013 m3 2.817 m3
Density 1.110 1.078 1.156 1.000 1.186 1.000 1.002 1.000 1.206
Total Mass Liquld + Gaz _39_2.877 k 151_k .... 0g _240.023 k 3,051.671 kg_ 71.011 kg 58.424 kg 12.588 kg 3,396.234 kg
H20 315.174 kg 40.230 kg 204.200 kg 240 823 kg 2,610 525 kg 70.944 kg 58.363 kg 12.581 kg 2,239.406 kg
HNO3 75.819 kg 5720 kg 73 800 kg 1,001.041 kg 0.065 kg 0.059 kg 0.006 kg 919.509 kg
H2C2O4 0.460 kg 0.460 kg 0.000 kg 0.000 kg
HF 1.149 kg 1 150 kg j 1 149 kg, 0.001 kg 0.001 kg
NaOH
AI(NO3)3 -
AIF3
Fe(NO3)3
Ca
NaN2

NaN03
Miscellaneous 0.002 kg 0.001 kg 0.000 kg 0.812 kg 0.000 kg 0.000 kg 0.000 kg 0.809 kg
U02(NO3)2 0.734 kg 0.441 k 0.199 k . 237.684 kg 0.001 kg 0.000 kg 0000 kg 236.511 kg
Pu 0.127 C 0.048 Ci 0.072 C. 24.373 C, 0.000 Cl 0 000 00 Ci 24.198 Ci
Am 0.0710C 0.033 Ci 0.027 C 19.871 C, 0.000 C 0.000 C, 0.000 C 19.767 Ci
Cs 3.601 C, 0.833 C, 1.852 C, 779 458 Ci 0.002 C 0.001 C 0.001 C 775.025 Ci

S_ _ _--...18770C _ C _0 607 955 Ci 0.002 CI 0000C 0.001 CI 604 955 Ci
PC_.

GAZ

N02
NO
PC8

SOLIDS + RESINS
Volume 0.000 m3 0.002 m3 0002 m3 0.000 m3 0.003 m3 0.002 m3 0.002 m3 0.000 m3
Density 5.425 1.378 5.386 4.737 4.675 5,386 1.378 5.448
Total Mass Solids + Resins 0.098 kg 2.764 kg 12.141 kg 0.899 kg 14.712 Kg 12.104 kg 2.608 kg 0.645 kg
W% solids 0.02 wt% 5.57 wl% 4.17 wlA% O00 wT% 0.02 I'4%l 17.16 wt% 17.16 wi% 17.16 w7% 0.02 vt%
Al(NO3)3
AI(OH)3
A1203
Fe(N03)3
FeOOH
C
CaO
Na2C2C4
C02
H20
S,02 -

Groul
Miscellaneous 0.0001kg 0000 kgI 0.008 kg 0.000kg 0.00 kg 0008 kg 0000 kg 0.000 kg

1

Zircaloy 0.077 kg 0 020 kg 9548kg 0.583 kg 9 538 kg 9.519 kg 0.019 kg 0.505 kg
Grafoil 0.021 kg 2.723 kg 2.573 kg 0.311 kg 5.134 kg 2.566 kg 2.568 kg 0.136 kg
HN03
112C204
Na2U207
U 0 000 kg 0 022 kg 0 012 kg 0.005 kg 0.032 kg 0.011 kg 0.020 kg 0.004 kg
U307
UH3 -
U02
U02(NO3)2
J04-4120 ____ ..
P, 0 0.001 Ci 0008 004 4 0.008C 0.008CC 061 CI 0.004 C
Am 0.000C' 0.007 0 i0 0.001 C 0.006 C, 0.001 CI
Cs 0.013 C, 0.729 C, 0.707 Cr 0.171C 1.3930 / 0.705 C 0.688 C 0.117 C
Sr 0002 C, 0 091 _C _ 0_049 _C 0.022 C 0.135 C 0.Q49 C, 0.086 C 0 015 C,

.P C B__ _ _ __ _ _ __ _
RESINS

Zeolite
& IE R _ __ -_ ___ _ __ _

Am
CS

TOTAL ACTIVITIES
T

otal U 0- 444k,,, 0.,5 ~....._ 24357 kq 0 32k 0.032 k,_ 0.012k .2 142.871 S
o 7 C 0 049 C,, 0 2477 C 0 009 Ci 0.008 Ci 0.001 k 24.202 Ci

TotalAm 0 071 OQ 0.040 C, 0 028 Ci 19.873 Ci 0.007 Ci 0.001 Ci 0 007 Ci 19768 Ci
TRU 0.199 Ci 0.089CI __ 0.100 i - 44.250 C _ 0.016 c 0.009 C 0.007 C 43.9700C
Total Cs 3 615 C, 1.562 Ci 2.559 Ci 779. 630 Ci 1.396 0.707 C, 0.690C 775.142 C
Total Sr 1.878 C' 1.216 C 0 559 Oi 607.977 Ci 0.136 C, 0.049 C, 0.087 Ci 8 04 970 Ci
Beta Gamma 5.493 Ci 2.778 Ci 3.118 Ci _ 1 387.607C 1.532 Cl 0.756 C1 0.776 Ci 1 380.112 C



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KW2
Nominal Case.
I Batch 160 kg solids

*T408

TOTALWATERUSED
FOR RESIN

LEACHING AND
iNASHNG

ST.40 4 r *T.sOI ST02 ~

TOTALWATERFOR SOLIDSFROM TOTALSOLUTIONTO FILTERRINSING

SOLIDS LEACHING CENTRIFUGE FILTRATION I WATER
ANDWASHING

*T41i

TOTALSOLUTIONTO RINSEDFILTERTO
ADJUST CONDITIONING

*T405

ROUiT FORMERS
FOR FILTER

CONOITIONING

Volume 0.028m3 0.213m31 0.051 m3[ 3.246 .3 0.033 m3 3.255 M3 o.oo1 m3 0,001 m3
Density 1.000 1000 1.203 1.187 1.000 1.193 1.740 1.757
Total Mass 28.296 kg 212.526 kg 60.944 kg 3,052.570 kg 32.536 kg 3,883.487 kg 1.619 kg 1.619 kg
Number of packages 0.059 0.059

LIQUID
Volume 0.028 m3 0.213 m3 0.048 m3 3.246 m3 0.033 m3 3.255tm3 0.001 m3 0.001 m
Density 1.000 1.000 1.007 1.186 1.000 1.193 1.066 1.079
Total Mass Liguid + Gaz 28.296 kk 212.526 k _ 48.747 kg 3.851.671 kA 32.536 k1 3,883.398 kg 0,009 kg 0.809 kg
H20 28.296 kg 212.526 kg 48.227 kg 2,610.525 kg 32.536 kg 2,642.356 kg 0.705 kg 0.705 kg
HN03 0.413 kg 1,001.041 kg 1,000.957 kg 0.084 kg 0.04 kg
H2C204 0. 460 kg 0,459 kg 0.000 kg 0,000 kg
HF 1 149 kg 1.149 kg 0.000 kg 0.000 kg
NaOH
AI(NO3)3
AIF3
Fe(NO3)3 I

aO
NaNO2
NaNO3
Miscellaneous 0.000 kg 0.812 kg 0.812 kg 0.0OWkg 0.000 kg
_.(_232 -____________ 0.106k 237.684kg . . 237 6641 kg .0k 0.020 kq
pa 0.011 C, 24.373 C, 24 371 Ci .002 Ci 0.002Ci
Am 0009 Cl 19.871 C, 19.869 C 0.002 C, 0.002 C
Cs 0.349 C 7794580, 779.393 C 0.066 Cr 0.066 C
Sr 0 272C, 607.955Ci 607.904Ci 0.051 Ci 0.051C,

6 PCs
GAZ

N02
NO
PO)CE

SOLIDS + RESINS
Volume 0.002 m3 0.000 m3 O.ooo .3 0.000 m3 0.000 m3
Density 5.448 4.737 4.737 4.737 4.737
Total Mass Solids + Resins 12.197 kg 0.899 kg 0.090 kg 0.609 kg 0.609 kg
Vi% solids 0 00 w % p0 w % 20.01 wI% 0.02 w.% 0.00 wn% 0.00 w,% 50.00 wT% _ .___W_ % 50.00 w%

AI(NO3)3
AI(OH)3
A1203
Fe(N03)3
FeOOH
C-

Na2C2O4
C02
H20
S,02
Grout
Miscellaneous 0 008 kg 00W.g 0 00 0000 kg 0W kg
Zircaloy 9 548 kg 0.583 kg 0.058 kg 0.525 kg 0.525 kg
Grafoil 2.573 kg 0.311 kg 0.031 kg 0.280 kg 0.280 kg
HN03
H2C2O4
Na2U2O7
U 0 068 kg 0.005 kg 0.001 kg 0.005 kg 0.005 kg
U307
UH3
U02
U02(NO3)2-

- _0 .0 C 006C 1 0 000 C U 004 Ci 0 004 C
Am i 0019 ,1 0001 CI 0.000 Ci 0 0 1 Ci .00 Ci
CO 2 2100 C 0 .171 C, 0.017 C, 0.4 WC, 54CSo 0.287 C2 000 C C, 0.02 C,'

OIER

Am
C

TOTAL ACTIVITIES
Total_U_ 0132 kg 143581 k 1

43.564g____ 0.017 kg __ 0.017k
Total Pu 0.060 Ci 24377 C 24.371 Ci 0.00 0.006 C,
Total Am 0 028 C, 19 873 Ci1 19.870 Ci 0.003 Ci 0.003 C
TRU 0.108 C _ 44.250 Ci 44.241 Cl 0.009 CI 0.009 Cl
Tori Cs 2.559 C 779 630 C: 779. 410 Ci 0 220 Ci 0.220 Ci
Total Sr 0.5590C 6079770, 607.907 Ci 0.071 Ci 0.071 Ci
Beta Gamma - 3.116 Ci 1 387.6070 C 1 387.317 Ci 0.291 Ci 0.291 Ci

!CONCENTRATION
in quo

Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gama

240 72 g/l
0 003_g/cm3
1.577CI/ 3 i
0 315 C,/m3
0.631 Ci/m3
0.631 Ci/m3
0.546 Ci/m3
2.122Ci/m3I
17To.nCu-g

61.531 CIm 13

S28 g/I
0.044 g/cm3. _
7.5 9 CaRm3f
1.502 OiTm3i
3.004 Ci/m3
3 004 Cilm3i
6 121 Cilm3:

13630 Cim3
11486 nClug

_427.420 CI/m31

&0d3 /I 869.95 gI

0.044 g/cm3 0.018 glcm3
7.487 CIm3 6.144 Cim3
1.497 Cm 31 1.229 Ci/m3
2.995 Cirm3 2.457 Ci/m3
2.995 Cilm31 2.457 Ci/m3
6.104 Cl/m3 3.225 C/mS3

13.590 Cilm3 9.369 Cim3
11 392nCilg 5 385 nClIg

426.19Cum3 312.37 Cl/m _
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ST.05

CONDITIONED
FILTERS

878.52 g/1
0.018 g/cm3
6.204 Cilm3
1.241 Ci/m3
2.482 Ci/m3
2.482 Ci/m3
3.257 Ci/mS
9.461 Ci/m3
5 385 nCi/g

315.475 Clm3

BT403:1

____ _____
_ __________



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH INF-2735, Rev. 0

STREAM KW2 11t402 sT43 lTiCA ST-e T417 VO.4S 0T7*O *.702

SOLUTION EtflE UO2(NO3)2AOOITION FEINO3)3tAL.(N03)3 $JNALSMLUTION NAOLUO2AIOOION NAOHADDITION WATERAOJUSTMENT RESINS+SOO SUSRNA1E TONominal Case. NEUTALZATION SOLUTION ADDITION SOLUTION SENT TOTWRS SOLUTION SOLUTION SOLUTIONAFTER EUMINATE

1 Batch 160 kg solids DECNTATION

Volume 4.648 m3 0.020 M3 1.259 m3 10.488 m3 1.022 m3 1.463 m3 3.283 m3
Density 1.201 1.323 1.328 1.163 1.251 1.403 1.000
Total Mass 5,582.130 kg 26.092 kg 1,672.551 kg 12,196.437 kg 1,278.750 kg 2,052.177 kg 3.283.380 kg
Number of packages

LIQUID
Volume 4.648 ma 0.020 m3 1.259 m3 10.336 m3 1.022 m3 1.463 m3 3.283 m3
Density 1.201 1.323 1.328 1.139 1.251 1.403 1.000 1.000 .000
Total Mass Liquid + Gaz 5.582.040 kg 26.092 ko 1,672.551 kg 11.776.138 kg 1.278.750 kg 2,052.177 kg 3,283.380 kg
H20 3.724.709 kg 18.321 kg 1.064.032 kg 9,064.801 kg 787.250 kg 940.520 kg 3,283.380 kg
HNO3 1,000.957 kg
H2C204 0.459 kg
HF 1.149 kg
NaH 98.700 kg 1.111.657 kg
AI(NO3)3 5.000 kg 5.000 kg
AIF3 1 609 kg
Fe(NO3)3 603.519 kg 603.519 kg
CaO
NaNO2 511 500 kg 511.500 kg
NaNO3 2.098 716 kg
Miscellaneous 0.812 kg 0.812 kg
UO2(NO3)2 245.434 kg 7.770 kg
Pu 24.371 Ci
Am 19.869 Ci
Cs 779.393 Ci 779 393 Ci
S, 607.904 Ci -
PCB

GAZ-
NO2
NO
P8CB

SOLIDS + RESINS
Volume 0.000m3 0.152 m3
Density 4.737 2.764
Total Mass Solids + Resins 0.090 kg 420 299 kg
W&A solds 0. 00 0.00 .00 w, % 0.00 w% .Nw 0.00 w4% 0.00 w7%4 0.007% 0.00 wt%

AI(NO3)3
AI(OH)3 0.337 kg
A1203
Fe(N03)3
FeOGH 221 719 kg
C
C.0
Na2C204 0 684 kg
C02
H20
SiO2
Grout
Miscellaneous 0.000 k 0.000 kg
Zircaloy 0.058 kg 0 058 kg

Grafol 0 031 kg 0.031 kg
HNO3
H2C204
Na2U207 197-469 kg
U 0001 kg 0.001 kg
U307
UH3
U02
U02(NO3)2
U04-4H20
PU 0.000 Ci 24.371 Ci
Am 0000 C, 19 870 Ci
Cs 0017Ci 0 017 C,
Sr 0 002 Ci ___,607907 Ci _
PCB

RESINS
Zeolite
OER
Pu
Am
CS

TOTAL ACTIVITIES
Total U 148.258 kg 4.694 kT 148 258 kq
Total Pu 24.371 Ci 24.71 C,
TotalAm 19.870 Ci 19.870 C,
TRU 44.241 CI . _ __ 44.241 Cl
Total Cs 779.410 Ci - 77 9 4101 __7__ C,
Total S 607.907 Ci 607.907 Ci
Beta Gamma 1 387.317 Ci 1 387.317 Cl .

CONCENTRATION
PCB in liquid
PCB insolids
Solids 0.02 gi 40.07 gAI
U 0.032 g/cm3 0 238 g/cm3 0 014 Wcm3
Pu total 5.243 Cilm3 2.324 Cm3
238 Pu 1.049 CUm3 0.465 Ci/m3
239 Pu 2.097 Cl/m3 0.929 Ci/m3
240 Pu 2.097 Ci/m3 0.929 Ciim3
Am 4.274 Ciim3 1.895 Ct/m3
TRU 9.517 Cilm3 4.218 Cim3
TRU 7 925 nCIIg 3 627 nCi/g
Beta Gamma 295.446 Cilm3 132.277 Cl 'm
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

STREAM KW2 ST-13 ST-7M1 ST4O1

GROUT FORMERS FINAL GROUT AODED WATER TO
NomnalCas ,WASTES TO EROF OFF-OAS

1 Batch 160 kg solids TREATMENT

Volume 0.135 m3
Density 1."
Total Mass 134.888 kg
Numberof packaeos _

LIQUID

Volume 0.135 M3
Density i1.000
Total asLiud+Gaz I3.8 k a
H20 134.888 kg
HNO3
H2C204
HF
NaOH

AI(NO3)3
AIF3
Fe(NO3)3
CaO

NaNO2
NaNO3
Miscellaneous
U02(NO3)2
P,,
Am
Cs
Sr
PCs

N02
NO
PCB

SOLIDS + RESINS
Volume
Density
Total Mass Solids + Resins
WI"A solids 0.00 wt% 0.00 wr% 0.00 wt%

AI(N03)3
AI(OH)3
A1203
Fe(NO3)3

C
CaO
Na2C2O4
CO2
H20

SiGO
Grout

Miscellareous
Zirca /cy
Gratoil
HNO3
H2C204
Na2U207
U
U307
UH3
U02
U02(N03)2
UO4-4H20
Pu
Am
Cs
Sr

FRESINS
ZeolIte
01E R
P.

Am
Cs

TOTAL ACTM7ITIES
Total U
T otal Pd
T otal A.l.
TRU
Talf Cs
Total Sr
Beta Gamma

-CONCENTRATION
PCB in lIqu'd
PCB in solids
Solids

Pu total
2W Pu
239 Pu
240 Pu
Am
TRG
TRU
Beta Gamma

V

I-

HNF-2735, Rev. 0
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97.-5~ -4 STI1O2

SLUDGEATINLETOF WAtR ADDITION
TREATMENT UNIT FOR SCREEN

WASNING

SLUDGE STREAM
FROM RESIN
SEPARATION

STO l T - IT-i02--~
RESIN STREAM FROM
RESIN SEPARATION

SLUDGE TO
DISSOLVER

RECYCLED NITRIC
ACID

DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

I-A3 FOR
DISSOLUTION

DISSOLUTION OFF-
GAS

DISSOLUTION
SOLUTION

Volume 12.083 m31 0.124m3 12.080 M3 0.135 m3 12.080 m3 1.845.m3 12.262 m3 248.001 m 24.930 m
Density 1,128 1.000 1.125 I, 1.125 1.125 1.278 0.001 1.245
Total Mass 13.625.144 kg 123.920 kg 13,594.164 kg 154.900 kg 13,594.164 kg 2.075.899 kg 15,670.390 kg 332.144 kg 31,037.833 kg

LI UIbrof packages _______ _______ _______ ______________________ _______ ______________LIQUIDL b. fPDos
Volume 11.990 m3 0.124 m3 11.990 m3 0.124 m3 11.990 m3 1.845 m3 12.262 m3 248.001 m 24.906 m3
Density 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.001 1.241
Total Mass Liquid + Ga 11.990.126 ko 123.920 kg 11,990.126kg 123.920 kg 11,990.126 kg 2,075.899 kg 15,670.390 kg 332.144 kg 30.905.974 kg
H20 11,990126 kg 123.920 kg 11,990.126 kl 123.920 kg 11,990 126 kg 1,378.397 kg 5,473.601 kg 19,052.482 kg
HNO3 697.502 kg 10.196.789 kg 9,421.787 kg
H2C204
HP
NaOH-
AI(NO3)3
AlF3
Fe(NO3)3
CaO
NaNO2
NaNO3
Miscellaneous 8.286 kg
U02(NO3)2 2.423 420 kg
Pu + 247.949 C,
Am 202542 C,
Cs 7,941.331 C,

Sr__ .___.._____..._.____...............-..---- . .. 6,198.697 C,

PCZ __2 __ __ __ _ ___ ___ _ _ _3370

NO2
NO 332.144 kg

SOLIDS + RESINS
Volume 0.093 m3 0.090 m3 1 0011 M3 G.Alll 0.024 m3
Density 17.51 17.798 2.922 17.798 .448
Total Mass Solids + Resins 1,635.017 kg 1,604.037 kg 30.980 kg 1,604.037 kg 131.859 kg
WI% solids 12.O0 wI% ____.00_,5% __11.80wt% 20.00 wt.% - 1± wl% 0.00 w% 0.00 Mas% 0.00w% 0.42 Rt%
AI(NO3)30.0us
AI(OH)3 -
A1203
Fe(NO3)3
FeOOH
C
CaO
Na2C204
C02
H20
S,02
Grout
Miscellaneous 8.386 kg 8.369 kg 0.017 kg 8.369 kg 0.084 kg
Zircaloy 103.428 kg 103,221 kg 0.207 kg 103.221 kg 103.221 kg
Grafoil 55.643 kg 27.821 kg 27.821 kg 27.821 kg 27.821 kg
HN03
H2C204

U 1,467.561 kg 1 464.625 kg 2.935 kg 1,464.625 kg 0.732 kg
U307
UH3
U02
J02(NO 3)2
U04-4H-20
Pu 249.193 C . . 24695b 0 498 C, 248 695 C 0 746 C/
Am 203.151 C, 202 .745 C, 0 406 C 202.7450C 0.203Ci
Cs 7,981.189 C, 7 965.227 C! 15.962 C, 7.965.227 C, 23.896 C,
S, 6.214 .226 C. ______6.201.798 Ci 12 428 C __6 201 798 C 3.101 C
P09

RESINS _- 
--- _

Zeolite
OIER

Am
Cs

TOTAL ACTIVITIES
Total U 1,47.561 k. 1 464.625 kg 2.935 kg 1,464625 k 1,464.625 kg
Total Pu 249.193 Ci 248.6950 1 0. 498 Ci 248.695 Ci 248.695 Ci
Total Am 203.151 Ci 202.745 C, 0 406 C, 202.745 Ci 202.745 Ci
TRU 452.344 C _ 451.439 Ci 0.905 Cil 451.439 Ci - 451.439 C.
Total Cs 7 981189 Ci 7 965.227 Ci 15=962C 7 965.227 Ci 7965.2270C:
Total S, 6214.226 Ci 6201.798C, 12.428i 6201.7980 6201.798 Ci
Beta Gamma 14 195.416Ci 14167025 Ci 28.391 C, 14 167.025 C 14 167.025 C

CONCENRT
PCB in liquid
PCin solids
Solids
U ........ ..
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

135.31 g/I
. . 121 g/1mS_
20.623 CI/m3

4.125 Ci/m3 I
8 249 Ci/m31
8 249 Clm3

16.812 Ci/m31
37.435 i/m3
33 199 nRIg

1,174.780 C/m3

132.78 g/1

0121_gpm3
20.587 Cm3
4.117 C/m3
8 235 CIm3

8,235 Cimn3
16783Cm3
37.370 Ci/m3
33 2D8 nCTIg

_1,1_72.4 Coos3,

230.30g/ 20.59 lg/l
0 022 gjcm3 0.121 g/cm3
3.70 Cim37 20.587 CItM3
0.741 Ci/m3 4.117 Cil/m3
1.482 Ci/m3 8.235 Cl/m3
1.482 C/m3 8.235 Ci/m3
3.020 Ci/ma3 16.783 Cl/m3
6.725 Ci/_f 37.370 C/m3
5840 nClg 33 208 nCllg

211.050 Cilmn _1,172.743 Cl/m3

0-13

_ I _

5.29 g/l
0.059 g/cm3

9.976 Clmr3
1995 Clm31
3.990 Cl/m3
3.990 Ci/m3
8.133 C/m3

18.108 Ci/m
14 545 nClig

588.269 Clim3

STREAM KW2
Nominal Case -
TOTAL STREAM

IINF-2735, Rev. 0
*7.293 *7.204 *7-209ST-104 - I-
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW2
Nominal Case -

TOTAL STREAM

*ST it

DISSOLVER RESINSTREAMTO TOTAL REAGENTS
LEACHING FORARESINSAND

SOLIDS LEACHING

TOTAL OXALIC USED
FOR RESIN

LEACHING AND
WASHING

TOTAL HF USEDFOR TOTAL 3 USED
SOLIDS LEACHING FOR RESINS AND

AND WASHING SOLIDS LEACHING

TOTAL HN3 USED
FOR RESIN

LEACHING AND
WASI.NG

TOTAL HI03 USED
FOR SOLIDS

LEACHING AND
WASHING

IT.:..

TOTAL CLARIFIED
SOLUTION FROM
RESIN LEACHNG

Volume 3.883 m3 0.135 m3 2.330 m3 0.235 m3 1.119 m3 0.976 m3 0.074 m3 0.902 F3 O.80 n3
Density 1.000 1.151 1.163 1.100 1.075 1.278 1.278 1.278 1.068
Total Mass 3.883.166 kg 154.900 kg 2,708.716 kg 258.652 kg 1.202.666 kg 1.247.398 kg 4.026 kg 1,153.372 kg 640.891 kg
Number of packages

LIQUIDvolume 3.883 m3 0.124 m3 2.330 m3l 0.235 o3 1119 m3 0.976 m3 0.074 m3 0.902 m3 0.606m3
Densiy 1.000 1.000 1.163 1.100 1.075 1.278 1.278 1.278 1.057
Total Mass Liquid+ Ga 3,883.166 kg 123.920 kg _2,7OS716 kg 258.652 kg 1,202.666 kg 1,247.398 k 94.026 ko 1.153.372 kg 639.291 ku
H20 3,883.166 kg 123.920 kg 1.880.577 kg 253.952 kg 1190.914 kg 435 711 kg 32.843 kg 402.868 kg 571.699 kg
HNO3 814.687 kg 811 687 kg 61 183 kg 750 504 kg 58.392 kg
H2C204 4 701 kg 4 701 kg 4.696 kg
HF 11.752 kg 11.752 kg
NaOH
AI(NO3)3
AIF3
Fe(N03)3
CaO
NaN02
NaN03
Misceltaneous 0.015 kg
U02(N3 2-- -_ _. 4.490 kw

_u 0.488 Ci
Ann 0.336 Ci
Cs 8,499 Ci
S& ________ _ _____11.484 Ci
P C B__ _ _ _ _ _ _ _ __ _

N02
NO
PC"

SOLIDS-R ESINS
Volume 0.011 m3 0 m3

Density 2.922' , 0.1.3
Total Mass Solids + Resins 30.980 kg 1 1.600 kg
Wt% solids _0.00 w.1% _ 20.00 W1% - 0.00 Wt% 0.00 wrl% 0.00 v.2% jw00 % _ 0.00 w2% 0.00 w11% 0.25 wT%

AI(NO3)3
Au(OH)3--
A1203
Fe(NO3)3
FeOOH

C
CO0
Na 2C204
C02
H20
S,02
Grout
Miscellaneous 0 017 kg 0.000 kg
Zircaloy 0.207 kg 0.012 kg
Grafoil 27.821 kg 1.576 kg
HNO3
H2C204 _._
Na2U207
U 2.935 kg 0.012 kg
U307
UH13
002
U02(NO3)2
U04-4H20 _ ___
pu 0.4 Ci001 C
A 0.4 004 Ci

Cs 0 15.962' 0.422 Ci
Sr 0.053Ci
PCB ________

RESINS
Zeolite
OIER

Am
CS

TOTAL ACTIVITIES
Total U 2. Ikg __ 2.725kg
Total Pu 0.498C 0.488 Ci
TolalAm 0 406 Ci 0.340 Ci
TRU 0.905 C ___ 0.828 Ci
Total Cs 15 962 C 8 921C
TotaI r 12 428 C, 11.537 Ci
Beta Gamma . 28.391 Ci 20.459 Ci

CONCENTRATION
PC8 in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

230.30 gil
0.022 g/cm3
3.705 Cilm3
0.741 Cm3
1.482 Cfm3
1.482 Ci/m3
3.020 Cm3
6.725 CUmS3
5 40 nCilg

211.050 CIm13

_ _ _ _ - _ _ _ _ _

2. 64 gI

0.004 g/cm3
0.806 Cilm3
0.161 Cim3
0.322 C,/m3
0.322 Ci/m3
0.561 Cl/m3
1.367 CWm3

1 292 nCilg
33.767 C1m3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW2
Nominal Case -
TOTAL STREAM

TOTALS LIDS

sr.tio -F. T402r

LEACHEDRESINS LEACHSLI TALWATERUSED TOTALSOLLU
FOR RESINSNi FROM CENTRI
SOLIDS WASHING

ST703
TNON RESINS+ SOLID
IFIE RESIDUES FROM

LEACHING

9T404 ST405
FINAL DECLOGGING FINAL OECLOGGING

(SOLDS) (RESINl

STA07

OISSOLUTION
SOLUTIONAFTER

CENTRIFUGE

Volume 3.615 m3 0.465 m3 2.4937m3 2.461 m3 33.175 .3 0.758 m3 0.619 m3 0.148 M3 28.789 m3
Density 1.111 1.091 1.195 1.000 1.187 1.156 1.164 1.049 1.206
Total Mass 4,015.756 kg 507.017 kg 2,978.701 kg 2,460.932 kg 39,368.869 kg 875.997 kg 720.717 kg 155.280 kg 34,712.222 kg
Number of packages

LIQUID
Volume 3.616 m3 0.444 m3 2.470 m3 2.461 R3 33.173.i3 0.726 m3 0.96 m3 0.129 m3 28.788 m3
Density 1.110 1.078 1.156 1.000 1.186 1.000 1.002 1.000 1.206
Total Mass Liquid + Gaz 4,014.758_kg 478.767 kg 2 854.636 kg 2.460.932 kg 39,359.678 Kg 725.655 kg 597.024 kg 128.630 Kg 34,705.630 kg
H20 3,220717 kg 411.105 kg 2,086.691 kg 2,460.932 kg 26,676.582 kg 724.967 kg 596.407 kg 128.560 kg 22.884.167 kg
HNO3 774.779 kg 58.452 kg 754.152 kg 10.229.498 kg 0.667 kg 0.606 kg 0.060 kg 9.396.328 kg
H2C204 4.701 kg 4.696 kg 0.005 kg 0.005 kg
HF 117 11752kg 11.742 kg 0.009 kg 0.009 kg
NaOH
AI(NO3)3
AIF3
Fe(N03)3
C.0
NaNO2
NaNO3
Miscellaneous 0.022 kg 0.015 kg 0.004 kg 8.301 kg 0.000 kg 0.000 kg 0.000 kg 6.263 kg
U02(NO3)2 __. __ __ _96kg_ 4.495k k 2038g _ __ _2428.859 kg 0.006 kg 0,002 kg 0005 kg 2,416.871 kg
Pu 1.297 C, 0.486 Ci 0 739 C 249.063 Ci 0.001 Cr 0.001 C, 0.001 Ci 247.270 Ci
Am 0 729 Ci 0.336 Ci 0.273 Ci 203059 Ci 0.001 Ci 0,000 C 0.000 Ci 201.995 C,
Cs 36.802 C, 8.508 Ci 18.921 Ci 7,965.175 Ci 0.024 Ci 0015 Ci 0.009 Ci 7,919.873 Ci
Sr - 19.178 Ci 11.496 Ci 5.213 Ci 6.212.610 Ci 0.016 Ci 0.004 Ci 0.012 Ci 6,181.948 Ci

__ P B _____ _l~~2 _ _

GAz
N02
NO

SOLIDS + RESINS
Volume 0000 m3 0.021 M3 0.023 m3 0.002.m3 0.032 m3 0.023 M3 0.019 n3 0.001 m3
Density 5.425 1.378 5.386 4.737 4.675 5.386 1.378 5.448
Total Mass solids + Resins 0.998 kg 28.250 kg 124.065 kg 9.191 kg 150.343 kg 123.693 kg 26.650 kg 6.593 kg
W% solids 0.02 ____5.574%: 4.17_wt% 0.00 wt% 002 w% 17.16w % 17.16*1% 17.16 wq% 0.02 1%
Al(NO3)3
AI(OH)3
A1203
Fe(NO3)3
FeOOH
C
CaO
Na2C204
C02
H20
SiO2
Grout
Miscellaneous 0001 kg 0.002 kg 0.079 kg 0.005kg 0.080 kg 0.079 kg 0.002 kg 0.004 kg
Zircaloy 0.783 kg 0207 kg 97.570 kg 5.955 kg 97.473 kg 97.277 kg 0.195 kg 5.181 kg
Grafoil 0211 kg: 27.821 kg 26.298 kg 3.176 kg 52.465 kg 26.219 kg 26.246 kg 1.391 kg

HN03
_H2C204 _ ___
Na2U2O7

3 0.004 kg 0.220kg 0 118kg 0053 kg 0.325 kg 0.117 kg 0.208 kg 0.037 kg

UH3
U02

-U02(NO3)2
U04-4H20 -
Pu 0004 Ci 0.010 Ci, 0.078 Ci .. 042 Ci 0.087 Ci 0.077 Ci 0.0090C 0.037 Ci
Am 0001 Ci 0.070 C, 0010 C, 0.015 C, 0.0760C o0o0o0COr 00066 Ci 0.010 Ci
Cs 0.135 Ci 7 454 C, 7.228 C 1.752 Ci 14.239 Ci 7206 Ci 7.032 Ci 1.195 Ci
Sr 0016 Ci _0932Ci[ 0 498_C ____0224 Ct 1.376 C, - 0.497 Ci 0.879 Ci 0.155 Ci

RESINS
ZeoIte
OIER ___ ___ ____~

Pu
Am,
CS

TOTAL ACTIVITIES
Total U 4.233 kI, __L2.3.k 1 349 k __ 1,467232 kg 0.329 kg 0.118 kg 0.210 kg g
Tota/Pu 1.301 Ci 0.498 Cil, 0816 C, 249.105 C 0.0880 0.078CI 0.010 Ci 247.316 C,

Total Am 0.730 C, 0 406 Cil 0.282 C 1 203.074 0i 0.076 C 0.010CI 0.067 C 202.005 C,
TRU 2.031 Ci 0.905 C' 1.099 C: 452.180 Ci 0.164 Cl 0.088 Cl 0.077 C1 449.321 Ci
Total Cs 36 9370, 15 9620C.. 26 149 Ci 7 966.9270C 14 2630C 7.2220C 7.041 04 7921.066 Ci
TotalS, 19.194 C' 12 428 C, 5 711 Ci 6 212.834 Cr 1.392 Ci 0.501 Ci 0.891 Cr 6 182.103 C,
Beta Gamma 56.132 Ci 28.391 Ci' 31 860 C, 14179.761 CI 15.655 C, 7.722 C. 7.932 Ci 14 103.171 Ci

CONCENTRATION
PCB in liquid
P09 in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.28 g/l
0.001/cm3
0.360 Cim3
0.072 Ci/m3
0.144 1m3
0.144 Cim3
0.202 CmS3
0_562 Ci/mS

506 nCilg

15.523 Cl/mS

60 77g 9/l
0 006_g/cm_3
1,072 Cimri
0.214 0/m1
0 429 Ciim3
0 429Cifm3
0 874 Ci/m3
1 946Ci
I 784 nCjig'

61078 CIUm31

49.77 g/l
0.001 g/n3_

0.328 Citm3
0 066 Ci/m3
0.131 Cimi
0.131 Clm3
0.113 Ci/m3

389 nC/g
10 781 Cim3

0.28g/l
0.044 g/cm3S

198.39 g/I
0.000 g/cm3

7.509 Cil/m 0.116 Cilm3
1.502 Cjm3 0.023 Cl/m3
3.004 C/m3 0.046 C0/mS3
3.004 Cim3 0.046 CL/m3
6 121 Ci/m3 0.101 Ci/m3

13.630 i/m3 0.217 CLm3
11 486 nCl/g 198 nClig

427,420 CL/ms 20.658 CUmS

199.84 g/I
0.000 g/cm3
0.126 Ci/m3
0.025 Ci/mS
0.050 Ci/m3
0.050 Ci/m3
0.016 Ci/m3
0.142 C0/m3

160.10 9/10.001 g/c3
0.067 Cl/mS
0.013 C/m3
0.027 C4/m3
0.027 Ci/m3
0.450 Ci/m3
0.517 Cim

0.23g9/I
0.051 g/cm3
8.591 Cl/ma
1.718 Ci/m3
3.436 C/m3
3.436 Cr1m3
7.017 C/m3

15.607 Cim3
122 nCl/g 493 nCI/g 12 944 nCilg

12.476 C/m3 53.605 CIla13J 489.883 Cim3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW2
Nominal Case -

TOTALSTREAM

$ T'Ias

TOTAL WATER USED
FOR.RESIN

LEACHING D
WASHING

ST4R [ T ar40
TOTALWI/lATERFOR 1SOLIDSFROM
SLIDS LEACHING CENTRI1UGE

AND WASNINGO

51

TOTAL SOLUIONTO
FILTRATION

ST402

FILTER RINIG
WATER

ST-503 ST44

TOTALSOLUTIONTO RINSED FILTER TO
ADJUST CONOITINING

ST405

GROUTFORMERS
FOR FILTER

CONDITIONING

ST.506
CONDITICRNED

FILTERS

Volume 0.289 m3 2.172,M31 0.51=0m3 33.175 m3 0.332 m3 33.266 3 0.010 m3 0.009 M3
Density 1000 1.000 1.203 1.187 1.000 1.193 1.740 1.757
Total Mass 289.154 kg 2.171.777 kg 622.781 kg 39,366.869 kg 332.480 kg 39,684.806 kg 16.544 kg 16.544 kg
Number of packages 0.601 0.601

LIQUID
Volume 0.289 m3 2.172 m3 0.496 m3 33.173 m3 0.332 m3 33.265 m3 0.008 m3 0.008 .3
Density 1.000 1.000 1.007 1.186 1.000 1.193 1.066 1.079
Total Mass Liquid + Gaz 289.154 kg 2,71.777 kg 496.142 kg 39,359.678 kg 332.480 k2 39,683.887 k 8.272 kg .272 kg
H20 289.154 kg 2,71.777 kg 492.826 kg 26,676 582 kg 332.480 kg 27,001.857 kg 7.206 kg 7.206 kg
HNO3 4.225 kg 10,229.498 kg 10.228.639 kg 0 860 kg 0.860 kg
H2C204 4 696 kg 4.695 kg 0.000 kg 0.000 kg
HF 11 742 kg 11.741 kg 0.001 kg 0.001 kg
NaOH
AI(NO3)3
AIF3
Fe(NO3)3
GaO
NaNO2
NaNO3

Miscellaneous 0.004 kg 8 301 kg 8.300 kg 0.001 kg 0.001 kg

UO2jN3)_2 _ _1 087 k 2_428 859 k_ ___ 2,428 655 kg 0.204 kg_ 0.204 kg
Pu 0.1ll Ci 24g.063 Ci 249.043 Ci 0.021 Ci 0.021 Ci
Am 0.091 Ci 203.059 Ci 203.042 Ci 0.017 Ci 0.017 Ci
Cs 3 561 Ci 7,965 175 C' 7,964.505 Ci 0.670 Ci 0.670 Ci
Sr _ _______ 2 780 C, 6.212.610 C, 6.212,08 8Ci 0.522 Ci 0.522 Ci

N02
NO
PCB

SOLIDS + RESINS
Volume 0.023 m3 0.002 m3! 0.000 m 0.002 m3 0.002 m3
Density 5.448 4.737 1 4.737 4.737 4.737
Total Mass Solids + Resins 124.639 kg 9.191 kgi - 0.919Kg 8.272 kg 8.272 kg
11% solids 0.00 wl% 0.00 wr'%j 20.01 wi% 0.021w% 0.00 wt%| 0.00 ---% -50.00 w % 0.00 wt% 50.00 wm%

AI(NO3)3
AI(OH)3
A1203
Fe(NO3)3
FeOH-
C
GaO-
Na2C2G4
C02
H20
SiO2
Grout
Miscelaneous 0.079 kg 0.005 kg 0.000 kg 0.004 kg 0.004 kg
Zirealoy 97.570 kg 5.955 kg 0.596 kg 5.360 kg 5.360 kg
Grafoil 26.298 kg 3.178 kg 0.318 kg 2.860 kg 2.860 kg
HNO3

Na2U207 ItI______
U 0692kg 0053kg i 0.005 kg 0.048 kg 0.048 kg
U307 -
UH3
U02
U02(NO3)2
U04-4H20 _ _
Pu 0 705 C, 0.042 Ci 0004 Ci 0.037 Ci 0.037 C,
Am - 01 92 C, 0.015 C, 0 002 Ci 0.014 Ci 0.014 Ci
Cs 22 587 C 1 752 C, 0.175 Ci1  1.577 Ci 1577 C,
S 2. 931 C 0224 C0022 Ci 0 202 Ci .2Ci

PCs

RESINS
Zeolite

OIER _ _ _ _
Pu
Am
Cs

TOTAL ACTIVITIES
Total U __1.349k 1,467 232kg 1467.061 kg 0.171 kg _.171 kg

Total Pu 0 816 C 249 105 Ci 249.047 Ci 0.058 Ci 0.058 Ci
Total Am 0 282 Ci 203 074 Ci 203 044 Ci 0.031 Ci 0.031 Ci
TRU 1.099 Ci, 452180 Ci 452.091C ___ __0.089Ci 0.089cl
Total Cs 251 iDI 7966 927 C 7 964,680 C: 2.247 Ci 2.247 Ci

Total Sr 5 711 C 6 212.834 C 6 212110 Ci 0 724 Ci 0.724 C,

Beta Gamma 31.860 Cl- 14 179.761 Ci 14 176.791 Ci 2.970 Ci 2.970 Ci
CONCENTRATION .

PCB in liquid
PCB n solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Seto Gamma

240.72g/Il

0003g/cm3
1.577 Cim3
0.315 C/m3
0.631 Cu/m3

0-631 C/m3
0.546 Cim3

2122Ci/m3
1 765 nCi/g

61.531 Ci0m3

0.28g/I
0.044_g/cm3I
7.509 CilmS
1.502 C/m3
3.004 Ci/m3l
3.004 Q/m3
6.121 CI/m3

13.630 Ci/m3
11 486 nCifg

427.420 C1m13

0.03 g/l

__0044 glom3
7.487 Ci/m3
1.497 Ci/m3
2.995 C,/m3
2.995 Ci/m3
6.104 Ci/m3

13.590 Ci/m3

869.95 g/l

0.018 9/cm3
6.144 Cim3
1.229 Ci/mS
2.457 Ci/m3
2.457 Ci/m3
3.225 Clm3
9.369 Cil/m3

6.204 C/m3
1.241 Ci/m3
2.482 Cim3
2.482 Ci/m3
3.257 C/m3
9.461 Ci/m3

1i 392 nCIg 5 385 nCI/g 5 385 nclig
426.169 CilmS 312.397 Cl/mS ___315.475 Cl/mS
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW2
Nominal Case -
TOTAL STREAM

- STAOI STO Ss-Ts I as--.- ____

SOLUTIONBEFORE U02(1N03L)2 ADDMON.FENC3)3IAL(NO3)3 FINALSOLUTION NAN2ADDITION

NEUTRALIZATION SOLUTION ADDITON SOLUTION SENTTOTWAS SOLUTION
NAOH4ADOITION

SOLUTION

ST.A4S

RESINS+SO.lD
SOLUTION AFTER

DECANTATIWN

*T-O2

SUPERNATE To
ELIMINATE

CONCENTRATION
PCB n liquid
PCB n solids
Solids

U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRUGma
TRU

Beta Gammuna

0.032 /cm3
5.243 Ci/m3
1.049 C1/rm3

2.097 CI/m3
2.097 Cih/m3
4. 274 Ci/m3B
9.517 CIUm37
7 925 nCilg,

298.446 CiteS:

0238g/cm3,

_4-

40 07 gI
0014g cmU3
2.324 Cilm3
0 465 Ci/m3
0.929 CI/m31
0.929 Cilm3
1.895 Ci/m3
4.218 Cim3
36$27 nCilg

132.277 CUeSM3,~

P..~ ____ _______

t I-.- - -it ~i-ziii~~~i1

D-17

.T.Si -- -

Volume 47.502 m3 0.202 m3 12.870 m3 107.175 M3 10.444 m3 14.947 m3 33.552 m3
Density 1.201 1.323 1.328 1.163 1.251 1.403 1.000
Total Mass 57,042.993 kg 266.628 kg 17,091.560 kg 124.633.653 kg 13,067.364 kg 20,970.900 kg 33,552.396 kg
Number of packages

LIQUID
Volume 47.502 m3 0.202 m3 12.870 .3 105.621 m3 10.444 m3 14.947 m3 33.552 mn3

Density 1.201 1.323 1.328 1,139 1.251 1.403 1.000 1.000 1.000
Total Mass Liquid + Gaz 57,042.074 kg 266.62B kg 17,09i.560 k 120338.676.kig 13,067.364 kg 20,970.900 ko 33,552.396 kg
H20 38,062 269 kg 187.224 kg 10,873.188 kg 92,631.916 kg 7,840.419 kg 9,611.040 kg 33,552.396 kg
HN03 10, 228. 639 kg
H2C204 4.695 kg
HF 11.741 kg
NaOH 1,008 601 kg 11,359,860 kg
AI(NO3)3 51.094 kg 51.094 kg
AIF3 16 438 kg
Fe(NO3)3 6,167.277 kg 6,167 277 kg
CaO
NaNO2 5, 226 946 kg 5,226.946 kg
NaNO3 21 446 478 kg
Miscellaneous 8.300 kg 8 300 kg
U021NO3)2 2,508.059kg _79.404 kg. _______
Pu 249.043 C,
Am 203042 C
Cs 7,964 505 C, 7 964.505 C

Sr _A212088C ___
PCB _________.. . ._ _.._

GAZ
N02
NO
P'CB-

SOLIDS + RESINS 
154SVolume 0.000 m3 1.554 m3

Density 4.737 I 2.764
Total Mass Solids + Resins 0.919 kg 4,294.975 kg
WP% solids 0.00 0. 0o -- __00 w 0. % +.00 Aw% 0.00 wt% 0.00 wr%
AI(NO3)3
AI(OH)3 3 447 kg
AN203

Fe(N03)3
FOGH 2,265 712 kgi
C
CaO
Na2C204 6 991 kg
C02
H20
si02

Grout
Miscellaneous 0.000 kg 0 000 kg
Zircaloy 0 596 kg 0.596 kg
Grafoil 0.318 kg 0 318 kg
HN03-
H2C204 _ _1 __ _ _ __
N.2U207. I 2,017.905kg
U0 005 kg 0 005 kg
U307
UH3
U02
U02(NO3)2
UO4-4H20_004.41420 ~ ~~~ .. - - 004 C,_____
Pu b4 249.047 Ci
Am 0.002 C, 203 044 C
Cs 0.175 C 0.175 C;
Sr 0.022 C, 6,212110 Ci

RESINS
Zeolite
OIER_

Am
I CS

TOTAL ACTIVITIES -
Total U 1 _515.026 ko 47.965 kg[ 1,515 026 kg
Total Pu 249.47Ci 

249
.
0 47 C0.

Total Am 203.044 Ci 203 044 Ci:
TRU _ 452091 Ci _ 45291 Ci --- -
Total Cs 7 964 680 C 7 964. 680 Ci
Total Sr 6 212 110 C 6 212 110 Ci I
Beta Gamma 14 176,791 Ci! 14 176,791 Ci I



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

STREAM KW2 ST 703|CT.-N
GROUT FORMERS FINAL GROUT ADDED WATER TONominal Case - WASTES TO EROF OFF-GAa

TOTAL STREAM TREATMENT

Volume 1.378 .3
Density I.000
Total Mass 1,378.397 kg
Numberoffpackages

LIQUID
Volume 1.378 m3
Density 1.000
Total Mas Liquid +Gaz 1,378.397 kg
H20 1,378,397 kg
HN03
H2C204
HF
NaCH
AI(NO3)3
AIF3
Fe(NO3)3
C.0
NaNO2
NaNO3
Miscellaneous
U02(NO3)2-
Pu

Am
Cs
sr
PCB

N02
NO
PCB

SOLIDS + RESINS
Volume
Density
Total Mass Solids + Resins
WAisotids 0wt% 000 wl% __ 0.00 Wvt%

AI(NO3)3
AI(OH)3
A203

FO(NO3)3

ECH

C.0
Na2C204
C02
H20
SiO2
Grout
Miscellaneous
Zircaloy
Grafoil
HNO3
H2C204
Na2.207
U
U307
UH3
U02
U02(N03)2
U04-4H20

* Pu

Ann
Cs
Sr

-RESINST
Zenolit

OER _ _ _______
Pu
Am
Cs

TOTAL ACTIVITIES
Total U
Total P.
Total Ar,
TRU _ _
Total Cs
Total Sr
Beta Gamma

CONCENTRATION
PCB in liquid
PCR in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Amn
TRU
TRU G.mma
Beta Gemma

HNF-2735, Rev. 0
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SLUDGE TREATMENT
CHEMICAL FLOW SHEET

| f-atsakFinral 03 Adjustment 01Neutralization 6"We ts

Water

Off-gas treatment 801013

Resin Leaching 309 Fflte 504
Solid Leaching 308

01 Grouling excess water 702
WaterFiter

lo2202 206202206Clarned Sludges Conditioning
407

1020

20i6
Resin Sludge Solid I Liquid Grout formers

Separation 103 Dissolution 208 Separation
Dissolved sludges

HNK43 KEI KE2 KWI KW2 KW3
104 Resins Solids 406

Si6 HNd3 HNn3 307

303 Oxalic HF 3N4 Solid
40B~nl~lrao 702 Residues

4 water Water 409 Excessweater Storage

701
Resin Leaching Solid Leaching

A, Washing & Washing

308 Resin leaching effluent Solid leaching effluent 309
4544Groutiformers 73Final Conldituaning RM Wastes to ERDF

| To Fial Fitration

Residues
Stor7 

1

E-3



... ... ... ........ ..

.y2 Rw

Qo 4

.qA

to

~-

4tnz

I
U

LI! ~

I

I'

0~

* I-,,~ fl2r1~i
[I

w
:~

~i I
I

~ii IH
m

'I 'I

jii a

I I
i -

A~H 'SSLVANH



HNF-2

T I

Sii

I i

-i 7
I
~ I,

rrn .1lutI
''V

o~1I I,

Lii]
0

I

735, Rev. O

T'l

z
0
F

z
'Li
C,
2
0
C,

C
U,

C
0

(a
0m
z

~ .1
-o
tOZ



HNF-2735, Rev. 0

Requirements

E-6

STREAM KW3 Requirements Obtained results

PCB in liq < 0.5 ppb 0.01 ppb
PCB in sol < 2 ppm 0.008 ppm
Concentration < 40 g/l 39.92 g/Il
Na(N03) concentration 2.61 M
NaOH Concentration Req on [OH-]: 0.26 M 0.26 M
NaOH + Na(N02) Concentration Req on [OH-j+[N02-: 1.04 M 1.04 M
Na(N02) concentration Req on [N02-: none 0.78 M

Volume generated m3 205 m3

Fiwr4'Growe flrn ttb ERDF arst SSI1Bis t* WIPP ERDPF Req u4rePents WiPP RequVIre jt.......................................... FI A V* O. E
PCB (ppm) < 2 ppm 152.172 ppm
U g/ml < 0.026 g/ml 0.0162 g/ml

Pu(Total) Ci/m3 10.732 Ci/m3
238 Pu < 1.5 Ci/m3 2.146 Ci/m3
239 Pu < 0.029 Ci/m3 4.293 Ci/m3
240 Pu < 0.029 Ci/m3 4.293 Ci/m3
Am < 0.05 Ci/m3 4.615 Ci/m3

TRU < 100 nanoCi/g > 100 nanoCi/g 10 386 nCi/g

Volume generated m3 0.1 m3
Number of 0.2 m3 drums 0.6



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KW3
Nominal Case:
1 Batch 160 kg solids

ST-1O1 ST102

SLUDGEATINLETOF WATER ADDION
TREATMENT UNIT FOR'SCREEN

WASHING

SLUDGESTREMA RESINSTREAMFRoll
FROMRESIN RESIN SEPARATION
SEPARATION

SLUDGETO
DISSOLVER

ST.202
RECYCLEDNITRIC

ACID

ST-a0

HN03 FOR
DISSOLUTION

ST-204

DISSOLUTION-OFF-
GAS

ST-205

DISSOLUTION
SOLUTION

Volume 1.193 m3 0.001 m3 1.193.i3 0.001 m3 1.193 m3 0.108m3 1.280 m3 14.175 M3 2.438 I3
Density 1.118 1.000 I.117 1.213 1.117 1.125 1.278 0.002 1.246
Total Mass 1,333.333 kg 1.280 kg 1,333.013 kg 1.600 kg 1.333.013 kg 121.591 kg 1,610.214 kg 27.496 kg 3,037.718 kg
Number of oackages

LIQUID
Volume 1.173 m3 0.001 mI3 1.173 m3 0.001 M3 1.173 m3 0.108 M3 1.260 I3 14.175 m3 2.435 m3
Density 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.002 1.245
Total Mass Liquid + Gat 1,173.333 kg 1.280 kg 1.173.333 ko 1.280 kg 1,173.333 kg 121.591 kg 1,610.284 kg 27.496 ka 3.032.093 kg
H20 1,173.333 kg 1 280 kg 1.173.333 kg 1.280 kg 1,173.333 k9  80.737 kg 562.466 kg 1,849.028 kg
HNO3 40.855 kg 1,047.819 kg 921.000 kg
H2C204
HF
NaOH
AI(NO3)3 48.792 kg
AIF3
Fe(N03)3 40.353 kg
CaO 0.074 kg
NaNO2
NaNO3
Miscellaneous 10.275 kg
U02(NO3)2 162.571 kg
Pu 23.145 Ci
A,, 18.324 Ci
Cs 260.731 Ci
_ __360.717 Ci
PCB ________0_ _ 0.037g

N02 23.120 kg
NO 4.376 kg
PCJ 0.126a.

SOLIDS + RESINS -
Volume 0.020 3M3 0.020 IR3 0.000 m3 0.020 m3 0.002 m3
Density 8.148 8.148 81481 8.148 2.305!
Total Mass Solids * Resins 160.000 kg 159.680 kg 0.320 kg 159 680 kg 5.626 kg
WM% so/ids _1 2.0 t 10 w% _ 1_1,98_wP% 20.0 wm% 11tqllwl% 0,00 w0% t.0t w % 0.0 Vr% 0. 19 wt-%
AI(NO3)3
AI(OH)3 18.084 kg 18.048 kg 0.036 kg 18.048 kg 0.180 kg
AI203
Fe(NO3)3
FeOOH 15.005 kg , 14 975 kg 0 030 kg 14 975 kg 0.150 kg
C 0.132 kg - 0.131 kg! 0.000 kg 0 131 kg 0.131 kg
CaO 0.083 kg 0.082 kg 0.000 kg 0.082 kg 0.008 kg
Na2C204
C02 0.130 kg 0.130 kg 0.000 kg 0.130 kg
H20
S02 5.006 kg i 4.996 kg, 0.010 kg 4.996 kg 4.996 kg
Grout

Miscellaneous 10.400 kg 10.379 kg 0021 kg 10.379 kg 0.104 kg
Zircaloy
Grafoil

HNO3
H2C204
Na2U207
U 2.966 kg 2.960 kg 0 006 kg 2.960 kg 0.001 kg
U307 30.878 kg 30.816 kg 0 062 kg 30.816 kg 0.015 kg
JH3 6.943 kg 6.929 kg 0.014 kg 6.929 kg 0.003 kg

U02 69.974 kg 69.834 kg 0 140 kg 69.834 kg 0.035 kg
02(NO3)2

U04-41H20. . . 0 401 kg-_-__-_ 0.400 k 0 001 k, O-.. kA, 0.000 kg
P, 23.261 C, i 23214 C 0.047 C, 23.214 Ci - 0.070 Ci
Am 18 379 C, 18.342 Ci 0.037 Ci 18.342 C, 0.018 Ci
Cs 262040 Ci 261.516 Ci 0.524 Ci 261516 Ci 0.785 Ci
Sr 361.621 Ci 360.898 CI 0.723 Ci 360.898 Ci . - 0.180 Ci

RESI. .. . . 470g.... . 0 6 9 
g . 0 001 g 0.669g a___ _.10 g

RESINSI
Zeolite
OIER 

tPu
Ann
CS-

TOTAL CTVTjE
Total U 498449 kg, 98252_g 0.197 kg 98_252 k _ 98.252 k
Total Pu 23 261 Ci 23.214 C, 0.047 Ci 23 214 Ci 23.214 Ci
Total Ain 18 3790! 18.342 Ci 0 037 C 18.342 C 18.342 Ci
TRU 41 640 C - 41.557 Ci. 0.083 CI 41.557 Cl' 41.557 Cl
Total Cs 282.040 C, 261 516 Ci 0.524 Ci 261.516 C 2615160C
Total S, 361 621 Ci 360.898 Cii 0 723 Ci 360.8980! 360.898
Beta Gamma 623.661 Ci 622.413 Ci1 1.247Ci . 622.413 Ci 622.453 Ci

CONCENTRATION
PCB in liquid
PCB Jsolids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
An,
TRU
TRU
Beta Gamma

4.189ppn
134.12 g/zl

0.083 
/ m 1

19.498 Gilm3
3.900 Ci/m3
7.799 Gm3
7.799 Ci/m3

15.406 Ci/m3
34_904 CJm3
31 230 nCilgi

522.780 CmUTT

4.189 ppm
133.86 g/

0.082 q/m3
19.460 CUm3

3 892 C/mS
7 784 Ci/m3
7 784 Ci/m3

15 376 Cim3
34 836 Ci/m3
31 175 nCfg '

521 752 CU.m3.

4.9ppm __ 4.189 ppm
242.56 g/l 19.46 g/

0.149 g/m3 0.082,g/cm3
35.263 Cilm3 19.460 CUm3
7.053 Cl/m3 3.892 Ci/m3

14,105 Cil/m3 7.784 CiIm3
14.105 CU/m3 7.784 CI/m3
27.863 Clm3 15.376 C/m3
63 126 Ci/mS 34 836 Cu/m3
52050 nCi/gI 31175 nOiug

945462CUm3__ 521.752 C11m3 __ __ ____

12.06 ppb
33.7212pmi

2.31 gl
0.040 /cm3
9.523 CM3
1.905 CUm3
3.809 CUmi3
3.809 C/m3
7.524 Cl/m3

17.047 Ci/m3
13 680 nCi/g

255.325 ClIm3

E-7



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH UNF-2735, Rev. 0

STREAM KW3
Nominal Case:
1 Batch 160 kg solids

4Ts. -

DISSOLVER
WASHINGWATER

-iuSeY I no-e 7 st-so,3
RESINSTREAMTO TOTAL REAGENTS tOTAL OXALIC USED

FOR RESINSANlD FOR RESIN

SOLIDS LEACHING LEACHINGAD
WASINOM

ST,301 I Il

TOTALHFUSEDFOR TOTAL NI O USE
SOLIDS LEACHING FOR RESINSAO

ANDWASHING SOLIDS LEACHING

Volume 0.380 m3 0.001 3 0.088 m3 0.002 m3 0.046.n3 0.040 m3 0.001 m3 0.038fL3 0.005m3
Dens/ty 1.000 1.213 1.167 1.100 1.075 1.278 1.278 1.278 1.112
Total Mass 380.000 kg 1.600 kg 102.937 kg 2.432 kg 49.913 kg 50.592 kg 1.404 kg 49.18$ kg 5.555 kg
Number of packa.es

UQUID
Volume 0.380 m3 0.001 m3 0.088 m3 0.002 m3 0.046 m3 0.040 m3 0.001 mw 0.038 m3 0.008 m3

Density 1.000 1.000 1.167 1.100 1.075 1.278 1.278 1.278 1.111
Total Mass Liquid + Oaz 380.000 kg 1.280 ko 102.937 kg 2.432 kg 49.913 kg 50.592 ko 1.404 kg 49.188 kg 5.553 kg
H20 380.000 kg 1,280 kg 69.446 kg 2.382 kg 49.393 kg 17,672 kg 0.490 kg 17.181 kg 4.415 kg
HN3O 32.920 kg 32.920 kg 0.914 kg 32.007 kg 0.605 kg
H2C204 0.050 kg 0.050 kg 0.050 kg
HF 0 520 kg 0 520 kg
NaOH
AI(NO3)3 0.089 kg
AIF3
Fe(NO3)3 0.074 kg
Ca0 0.000 kg
NaNO2
NaNG3
Miscellaneous 0.019 kg
U02NO32 0.301 kg
Pu 0,046 Or
Am 0.030 Ci
Cs 0.279 Ci
Sr 0.669 Ci

GAZ
N02
NO

SOLIDS + RESINS
Volume 0.0003 I 0.000 m3
Density S.14S 6.220
Total Mass Solids + Resins 0.320 kg 0.002 kg
Wf% solids .20.00 wt% .A_ w_.w% .0 __w_ 0.00NwI% __ wt% 000 Wt% 0.04 %

AI(OH)3 0.036 kg - 0)0 kg
A1203
FE(NO3)3000lo
FeOGH 0 030kg 0.000kg
C 0 000 9g 0.000 kg
SaG 0.000 kg 0.000 kg
Na2C204
C02 0 000 kg
H20
S102 0 010 kg 0.001 kg
Grout
Miscellaneous 0.021 kg0 000 kg
Zircaloy
Grafol
HN03
H2C204_ _ _ _____ _ __
NS2UJ207
U 0 006 kg 0 000 kg
U3O7 0.062 kg 0.000 kg
UH3 0.014 kg 0.000 kg
U02 0 140kg 0.001 kg
UG2(NO3)2
U04-4H20 0001 k _ _ _ __ __ 0.000 kg
P 0,047 Ci 0.000 Ci
Am 0.03 7 Ci 0.000 Ci
Cs 0:524 Ci 0.0140C
S, 0.723 Ci 0.0030C

COB ____ ___ __ _ _ _ 0001i _ ________ __ _ _ __ __.00

RESINS
Zealits
OIER
Pu
Am

[TOTAL ACTIVITIES
Total U 0197_kg. ___.____-_ _ _ _ ______ _ - 0.183kg
Total P 0.047 Ci 0J046 Ci
Total Am 0.037 C 0 031 Ci
TRU 0083 CI O.076 Ci
Tal Cs 0 524 Ci 0.293 Ci
Total S, 0 723 Ci - 0.672 Ci
Beta Gamma 1.247 C I 0.965 Ci

CONCENTRATION
PCB in liquid
PCs in solids
Solids

Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

4.189 ppm
242.56 g/I

0 149 ./cm3
35.263 Cilm3

7 053 CjIm3
14 105 C/m3a
14.105 Ci/m3
27.863 Cl/m3
63.126 CI/m3
52 050 nCilg

945.462 Cirmi

E-8

TOTAL' f3USED
FOR RESIN

LEACNING AND
WASHING

ST-,?

TOTAL Ns USED
FOR SOLIDS

LEACHING AND
WASHING

.T.300

TOTAL CLARIFIED
SOLUTIONFROM
RESIN LEACHING

37.566 ppm
0.40 g/1

0.037 g/m3

9.134 CIlm3
1.827 Cilm3
3.654 CG/m3
3.654 Ci/ms
6.156 Ci/mS

15.290 C/m3
13 754 nCilg

193.172 Cilma



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

[SREAM KW3
Nominal Case:
1 Batch 160 kg solids

-s1T3ai eT.310

TOTAL SOLIDS 1
LEACHING ErFLUENTI

ST-S311

LEACHEDRESINS ' LEACHEDSOLtOS

ST40l ST.402

TOTAL WATER USED TOTAL SOLUTION
FORRESINSAND FROM CENTRIFUGE R

STA03

RESINS + SOLID
ESIDUES FROM

LEACHING

HNF-2735, Rev. 0
8T40N S T405 1 T407

FINALDESGONG
(SOLIOS)I

FINAL OECLOGGING
(RESINI

DISSOLUTION
SOLUTION AFTER

CENTRIFUGE

Volume 0.153 m3 0.005 m3 0.106 M3 0.093 M3 | 2.996 INS 0.028 M3 0.028 M3 0.000 M3 2.819 M3
Density 1.111 1.122 1.182 1.000 1.196 1.106 1107 1.16 1.209
Total Mass 169.805 kg 5.385 kg 25.659 kg 92.810 kg 3,584.172 kg 30.832 kg 30.636 kg 0.196 kg 3,408.812 kg
Number of packag es

LIQUID
Volume 0.163 m3 0.005.3 0 .104 m3 0.093 M3 2.995 .3 0.026 m3 0.025 m3 0.000 M3 2.819 M3
Density 1.111 1. 1.158 1.00 1.196 1.000 1.002 1.000 1.209
Total Mass Liquid + Gaz 169.763 kg 5.350 kg 120.385 kg 92.810 Ho 3,583.846 kg 25.540 kg 25.378 kg 0.162 kg 3,408.531 kg
H20 135.845 kg 4.212 kg 87.600 kg 92.810 kg 2,367.116 kg 25.514 kg 25.351 kg 0.162 kg 2.226.856 kg
HNO3 33 026 kg 0. 605 kg 32.150 kg 953.549 kg 0.026 kg 0.026 kg 0.000 kg 919.918 kg
H2C204 0.050 kg 0.050 kg 0.000 kg 0.000 kg
HF 0 520 kg 0.520 kg 0 520 kg 0.00 kg 0.000 kg
NaOH
AI(NO3)3 0 057 kg 0.089 kg 0.010 kg 48.881 kg 0.000 kg 0.000 kg 0 000 kg 48.734 kg
AiF3
Fe(NO3)3 0.047 kg 0.074 kg 0.008 kg 40.427 kg 0.000 kg 0.000 kg 0.000 kg 40.306 kg
CaO 0.000 kg 0.000 kg 0 000 kg 0.074 kg 0.000 kg 0.000 kg 0.000 kg 0.074 kg
NaNO2
NaNO3

Miscellaneous 0.012 kg 0.019 kg 0002 kg 10.294 kg 0000 kg 0.000 kg 0.000 kg 10.263 kg

UO2(NS2 0 25
5 

k .0.302 kg 0096 kgj ___ 162 936 kg 0.000 k 0.000 kg 0.000 kg 162.380 kg
Pu 0.081 Ci 0:046 Ci 0.063C 23.249 Ci 0000 Ci 0.000 Ci 0.000 Ci 23.117 Ci
Am 0.038 Ci 0.030 Ci 0.020 C, 18 371 Ci 0.000 Ci 0.000 Ci 0.000 Ci 18.303 C
Cs 0.810 Ci 0.279 Ci 0.555 Ci 261.515 Ci 0 000 Ct 0000 Ci 0 000 Ci 260.425 Ci
Sr 0.565 Ci 0.669 Ci 0.212 Ci 361.527 Ci 000Ct 0.000 C 0000 Ci 360.293 Ci
Ps0.000 0.000 qp37g - .O09 0.0000 ,037 g

GAZ
N402
NO
PCB -

SOLIDS + RESINS
Volume 0.000 ITS 0.000 m3 0.002 m3! 0.000 .3 0.002 m3 0.002 m3 0.000 m3 0.000 ITS
Density 2.279 6.220 2.236 2.326 2.261 2.236 6.220 2.306
Total Mass Solids + Resins 0.043 kg 0.036 kg 5.274 kg 0.326 kg 5.292 kg 5.258 kg 0.034 kg 0.281 kg
WI% sclids 0.03 w % 0.66 % 4.20w% 0.00 0.01 w7% 17.16ul% 17.16 en% 17.16 w1% 0.01 wI%
AI(NO3)3
AI(NH)3 0 001 k. 0004 kg 0.171 kg 0011 kg 0 173 kg 0.170 kg 0.003 kg 0.009 kg
A1203
F(NO3)3
FeOOH 0.001 kg: 0.003 kg 0.142 kg 0009 kg 0.144 kg 0.141 kg 0.003 kg 0.007 kg
C 0.001 kg 0 000 kg 0.124 kg 0 008kg 0.124 kg 0.124 kg 0.000 kg 0.007 kg
CaO 0.000 kg 1 0 000 kg 0.008 kg. 0.000 kg 0.008 kg 0.008 kg 0.000 kg 0.000 kg
Na2C2O4
C02
H20
SiO2 0.038 kg 0 010 kg 4.723 kg 0.288 kg 4.718 kg 4.708 kg 0.009 kg 0 250 kg
Grout -I-

Miscellaneous 0.001 kg 1  0 002 kg 0.098 kg 0.006 kg 0.100kg 0.098 kg 0.002kg 0.005 kg
Zircaloy
Grafoil

HNO3
H2C204

U 0 k000 kg 0 000 kg 0 000kg 000kg 0.001 kg 0.0OWkg 0.00kg 0.000 kg
U307 0 000 kg 0 005 kg 0.002 kg 0 001 kg 0.007 kg 0.002 kg 0.004 kg 0.001 kg
UH3 0.000 kg 0.001 kg 0 001 kg 0 000 kg 0.002 kg 0.001 kg 0.001 kg 0.000 kg
U02 0 000 kg 0.010 kg 0.006 kg 0 003 kg 0.015 kg 0.006 kg 0.010 kg 0.002 kg

U02(NO3)2
U04-4H20__ 0000 kg 0 0kg,........ 0.000 k _0_WOPkg 0 000 kg 0.000 kg 0.00 kg
Pu 0000 C 0.001 Ci 0.007 C 0.004 Ci 0.008 Ci 0007 Ci 0.001 Ci 0.003 Ci
Am 0.000 CI 0.006 Ct 0001 C, 0.001 Ci 0.007 Ci 0.001 C 0006 Ci 0.001 Ci
Cs 0 004 C, 0 245 C, 0.237 Ctj 0.058 Ci 0.467 Ci 0.237 Ci 0.231 Ci 0.039 Ci
Sr 0001 C 0.054 C[ 0029 Ct __ 0013 C _ 0 080 Ci 0 029 Ci 0.051 Ci 0.009 C
PCB 0001g 0.001 g . 0.179 g 0.011g 0.A g t 0 179g 0.091g f0 g

RESINS
Zeolite
_OE__

Pu
Am
Cs

TOTAL ACTIVITIES
Total U 0 154 kg _0197_kg. D 0 066 AS l.98.427 kq 0.022 kg 0.008 kg 0.014 k. 98.090 kg
Total Pu 0086 i 0 047 Ci 0 070 Ci l 23.253 Ci 0.008 Ci 0.007 Ci 0.001 Ci 23.121 Ci
TotalAm 0038Ci 0.037 C 0021 CA 18.372 Ci 0.007 Ci 0.001 Ci 0.006 Ci 18.303 Ci

TRU 0.124 CI 0.083 Ci 0.091 Ci 41.625 Ci 0.015 Ci 0.008 Ci 0.007 Ci 41.424 C
Total Cs 0815Ci 0.524 0' 0 792 C 1 261 572 Ci 0.468 Ci 0.237 Ci 0.231 Ci 260.464 C
Total S, 0.566 Ci 0.723 Ci 0.241 Ci| I 361 540 C, 0.080 Ci 0.029 Ci 0.051 Ci 360 302 C,
Beta Gamma 1.381 Ci 1.247 Cii 1.033 Cil 623.113 Ci 0.548 Ci 0.266 Ci 0.282 Ci 620.767 Ci

CONCENTRATION
PCB in iNquid
PCB in solids
Solids
U_
PU total
238Pu -
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.25 ppb
33.825 ppm

0.28 g/I
0.00 -1q/km3
0.563 Ci/m3
0.113 Ci/m3
0.225 Cim3
0.225 Ci/m3
0.249 Cm3
0.813 CT/m3

731 nCI/g
9 038 Ci/mS;

37.566 ppmn
7. 43 g/l

0.041 g/cm3_ _

9,694 Cilm3
1 939 Cdim3
3.877 C/m3
3.877 CL/m3
7 659 Ci/m3

17 353 Cdm3
15 464 nCitg

259.900 Curms

0.06 ppb
33.999 ppm'l

49.59 g/l

0.662 Ci/m3
0 132 Ci/mS3
0 265 C/m3
0 265 Ci/rm3
0.197 Ci/m3
o 858 Ci/m3

726 nCI/g
9.716 Ci/m

10.20 ppb
_33_759_-Ppm

0.11 /I
0.033 g/cm3
7.
1.
3.
3.
6

13.
11

0.00 ppb
34 22_0_.

189.79 g/I
0.001 g/cm3

0.00 ppb
33 999 pprm

189 91 g/I
0.000 a/cm3

37.566 ppm
200.50 g/l

0.083 a/cm3

10.71 ppb
33.721 ppm

0.10 g/l
0.035 g/cm3

762 CimS 0.292 CIm3 0.263 Cim3 5.260 Cl/m3 8.202 CUM3
552 Cdm3 0 058 Cj/m3 0.053 Ci/m3 1.052 C/m3 1.640 C/m3
105 C,/m3 0.117 Ci/m3 0.105 Ci/m3 2.104 Clm3 3.281 C/m3
105 Ci/m3 0.117 Cil/m3 0.105 Ci/m3 2.104 CUm3 3.281 CL/m3
133 C/m3 0.247 Ci/m3 0.032 Ci/m3 35.756 Ci/m3 6.493 Clm3
895 Ci/m3 0.539 Ci/m3 0.294 Ci/m3 41.017 Cim3 14.695 CUm3
614 nCilg

206.007 Cdm3
488 nCilg

19.666 Ci/m3
266 nCi/g 35 109 nCI/g

9.612 Ct/m3 1.680.809 Cl/m3
12 152 nCllg

220.213 Ci/m3

E-9



DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KW3 I ____ ]
TOTAL WADER USED

Nominal Case:
1 Batch 160 kg solids

FOR RESIN
LEACHING lD

RUSHING

ET.400

TOTAL WATER FOR I
SOLIDS LEACHING

ANDWASHING

insv F7.5 T.2- -I~---ST- : -

SOLIDSFROM TOTAL SOLUTION TO FLTERRiNSING TOTAL SOLUTIONTO
CENTRIFUGE FILTRATION WATER ADJUST

RINSED FILTER TO

5T405 - .T.

GROUTFORMERS
FOR FILTER

CONDITIONING

CONDIRONE
FILTERS

Volume 0.000 m3 0.092 .31 0.023 O3 2.996 M31 0.012 m3 2.986 S3 0.000 m3 0.000 .3
Density 1.000 1.000 1.135 1.1961 1.000 1.204 1.465 1.478
Total Mass 0.365 kg 92.444 kg 26.568 kg 3,584.172 kg 11.789 kg 3.595.374 kg 0.586 kg 0.586 kg
Number of packages 0.025 0.025

LIQUID
Volume 0.000 m3 0.092 m 0.021 m3 2.995 m3 0.012 m3 2.986 ma 0.000 m3 0.000 m3
Density 1.000 1.000 1.007 1.196 1.000 1.204 1.069 1.083
Total Mass Liquid + Gaz 0.365 kg 92.444 kg 21.251 k _ 3.583.846 kg 11.7

89 kg 3.595.342 ko 0.293 kg 0.293 ko
H20 0 365 kg 92.444 kg 21.020 kg 2,367.116 kg 11.789 kg 2,378.651 kg 0.253 kg 0.253 kg
HNO3 0 180 kg 953.549 kg 953 518 kg 0.031 kg 0.031 kg
H2C204 0.050 kg 0.050 kg 0.000 kg 0.000 kg
HF 0.520 kg 0.520 kg 0.000 kg 0.000 kg
NaGH

Al(N03)3 0 010 kg 48.881 kg 48.879 kg 0.002 kg 0.002 kg
AIF3
Fe(NO3)3 0 008 kg 40.427 kg 40.426 kg 0.001 kg 0.001 kg
CaO 0 000 kg 0 074 kg 0.074 kg 0.000 kg 0.000 kg
NaNO2
NaNO3
Miscellaneous 0 002 kg 10 294 kg 10.294 kg 0.000 kg 0.000 kg
UO2N3)2 _ _0032kg 162936 ___ 162.931 ko 0.005kg 0.005 kj
Pu 0 005 Ci 23.249 C, 23.248 Ci 0.001 Ci 0.001 C,
Am 0 004 Ci 18 371 C, 18.370 Ci 0.001 Ci 0.001 Ci
Cs 0.051 Ci 261 515 C, 261.506 Ci 0.009 Ci 0.009 CI
Sr 0.070 Ci 361.527 C, 361.516 Ci 0.012 Ci 0.012 Ci
PC __6._037r 0.0022_ 0.000g I0."

GAZ

NO2
NO
PCB

SOLIDS + RESINS
Volume 0.002.3 0.000 Om3 0.000 m3 0.000 m3 0.000 ma
Density 2.305 2.326 2.326 2.326 2.326
Total Mass Solids + Resins 5.317 kg 0.326 kg 0.033 kg 0.293 kg 0.293 kg
WI% solids 0 w .00 t%00 0,f w % 0.01 w% 0.00 wrll 0,00 wl% 50.00 1% 0.00 w % 50.00 wr%
AI(NO3)3
Ai(OH)3 1 0 171 kg 0011 kg 0001 kg1  O.10kg[ 0010kg

Fe(N03)3
FeOOH 0142kg 0 009 kg 0.001 kg 0.008 kg 0.008 kg
C 0124kg 0 008 kg 0.001 kg 0.007kg 0.007 kg
C.O 008 kg 0 000 kg 0.000 kg 0.000 kg 0.000 kg
Na2C204
C02
H20
S02 4 723 kg 0288 kg 0 029 kg 0.259 kg 0. 259 kg
Grout
Miscellaneous 0.098 kg 0.006 kg 0.001 kg 0.005 kg 0.005 kg
Zircaloy
Grafoil
HN03
H2C204
Na2U207
U11 0.001 kg 0 000 kg 0.000 kg 0.000 kg 0.000 kg
U307 0.015 kg D 001 kg' 0.000 kg 0.001 kg . 0.001 kg
UH3 0.003 kg 0 000 kg, 0.000 kg 0.000 kg 0 000 kg
U02 0.033 kg 0 003 kg1  0 000 kg 0.002 kg 0 002 kg
U02(NO3)2 -
U04-4H20 0.000 G 00_0 kg 0.000 kg 0.000 kg 0.000 kg
Pu 0 066 Ci 0004 Ci 0.000 .003 Ci 0.003 Ci
Am 0.017Ci 0.00 Ci 0.000 Ci 0.001 Ci 0001 Ci
Cs 0.742 Ci 0.058 Ci 0.006 Ci 0.052 Ci 0 052 C,
Sr 0 171 C, 0013 Ci 0001 Ci 0 012 Ci 0.012 C,

. _ __ 0 17_011. 0.001g 0.045g_ 0.045g
RESINS

Zeolite
OIER
Pu
Am i
CS

TOTAL ACTIVITIES
TtAl U ___ 066 k@ 98.427kg 98.420 kG.k 0. kg
Total PU 00 70 C 23 253 C, 23 248 C 0.004 C, 0.004 Ci
Tota/ Am 0021 C 18.372C 18.370 il 0.0020C, 0.002Ci
TRU 0.091 C 41.251__ 41.619 C 0.006 Ci_ 0.006 Ci
Total Cs 0.792 C 261.572 Ci 261.512 Ci 0.060 Ci 0.060 C
Total Sr 0. 241 Ci 361.540 Ci 361 517 C, 0.024 Ci 0.024 C
Beta Gamma - 1.033 C, 623.113 C 623.029 Ci 0.084 Ci 0.084 C,

CONCENTRATION
SPCB In liquid

PC insolids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
THU
Beta Gamma

0.34 ppb.
33.721_pp~m

0 003 g/cm3
3.004 Cilm3
0.601 CI/m3

1 1 202 CI/m3
1.202 Ci/m3
0.893 Ci/m3j

3_897 Cl/m3
3 435 OCilg I

44,126 CIIm3[

10. 20 ppb
33.759ppim

0 11 g/l
0_033 glcm3
7.762 Cilm3
1.552 C/m3
3 105 Cd/m3

3.105 C/m3
68133 Ci/m3

13 895 C/m3
11614 nrig

200 007 CiIm3 _

0.51 ppb
_33.759ppm

0.z1 g/l
0.033 o/cm3
7.787 Cim3
1.557 C/m3
3.115 C/m3
3.115 Ci/m3
6.153 Ci/m3

13.940 Ci/m3
11 576 nCilg

205.600 Cifm3

4.08 ppb
152172pp.

732.41 g/l
0.016 g/cm3

10.639 Cilm3
2.128 Cl/m3
4.256 C/mS3
4.256 Ci/m3
4.575 Ci/m3

15.214 C/mS
10386nCi/g

209.565 Cilm3

4
.08 

ppb
152.172 pml

738.76 g/
0.016 /Cm3

10.732 Ci113
2.146Cim3'
4.293 C1m3
4.293 Cil/m3
4.615 Ci/m3

15.346 Ci/m3
|10386 ,ilg~

S211.3820Clrm3j
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH HNF-2735, Rev. 0

STREAM KW3
Nominal Case:
1 Batch 160 kg solids

eT401- 5 1T.02 1
SOLUTION BEFORE ADITION
NEUTRALIZATION SOLUTION

T-03 T T-04

FE(NO3 I AL(NO3)3 FINAL SOLUTION
ADDITIONOLUTION SENTTOT7

602 AODITION ADDITION
SOLUTION SOLUTION

WATER AOJISTMENT

St7a1

RESINS+ SOLID
SOLUTION AFTER

DECANTATION

ST-702
SUPERNATE TO

ELIMINATE

Volume 4.205 m3 0.014 m3 1,107 m3 9.123 m3 0.985 my 1.401 m3 2.452 m3
Density 1.209 1.323 1.328 1,176 1.251 1.403 1.000
Total Mass 5,082.893 kg 17.807 kg 1,469.631 kg 10,732.717 kg 1,232.000 kg 1,965.213 kg 2,451.611 kg

I Number of packages

Volume 4.205 I3 0.014 m3 1.107 m3 8.992 m3 0.985 ma 1.401 m 2.452.m3
Density 1.209 1.323 1.3281 1.153 1.251 1.403 1.000 1,000 1.000
Total Mass Liguid Gaz _082.860 17.887 kg 1,469.631 kg [10,368.508kg ,232.000 tk 1,966.213 kg 2.451.611 ko __

H20 3,325.556 kg 12.560 kg 934.345 kg 7,744.789 kg 739 200 kg 901 122 kg 2.451.611 kg
HNO3 953 518 kg
H2C204 0.050 kg
HF 0.520 kg
NaOH 95. 200 kg 1, 065.090 kg
AI(NO3)3 48.879 kg
AIF3 0.727 kg
Fe(NO3)3 575.712 kg 535.287 kg
CaO 0.074 kg 0.074 kg
NaNO2 492.800 kg 492.800 kg
NaNO3 2,024.623 kg
Miscellaneous 10 294 kg 10.294 kg
U02(N0312 168 257 kg 5327 kg
pa 23 2481............... C,
Am 18.370 C
Cs 261.506 C, 261 506 C,
S, 361516 CK
PCs 0.002g ___ _00GAZ
N02
NO

SOLIDS + RESINS
Volume 0.000 m3 0.131 c3
Density 2.326 ' 2.787
Total Mass Solids + Resins 0.033 kg 364.209 kg
WI% solids % 00 KI/. 0.00 wl % 3.39 wt% 0.00 w% 0.00 Wt% 0.00 Wt% 0.00 w1% 0.00 wr%

AI(NO3)3
AI(OH)3 0.001 kg 17.225 kg
A1203
Fe(N03)3
FeOOH 0 001 kg 211.504 kg
C 0 001 kg 0.001 kg
C.O 0.000 kg 0000kg
Na2C2O4 0.074 kg
C02
H2C
S02 0 029 kg 0.029 kg
Grout
Miscellaneous 0 001 kg 0.001 kg
Zircaoy
Grafoil
HN03
H2C204 .. ...

N.2U207 135375 kg
U 0.000 kg ,.Okg
U307 0 000 kg 0.000 kg

UH3 0.000 kg 0.000 kg
U02 0000 kg 0.000 kg
U02(NO3)2
U04-4H20 0.000 kg 0 000 kS
Pu 0.000 C, 23.248 C,
Am 0.000 C, 18.370 C,
Cs 0.006 C 0.006 Cli
S, 0.001C 361517 C,
PCB _Olgt 0039:

RESINS -

Zeolite
OER

Am

TOTAL ACTIVITIES
Total U 101.638 kq 3.218 k 101.-38 kll
Total Pu 23.248 Ci 23.248 C,
Total Am 18.370 Ci 18.370 Ci
TR41.619Ci 41.619Ci
Total Cs 261.512 C, 261 512 Ci
Total Sr 361 517 Ci 361.517 C,
Beta Gamma 623.029 C, ,623.029 C _

CONCENTRATION
PCB Ic liquid
PCB in solids
Solids
U_____
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0.36 ppbn

0.01 g/il

5.528 C1Im31
1.106 Ci/m3!
2.211 Ci/m3,
2.211 Ci/m3
4.368 Ci/m3
9.896C/m3
8 188 nCilg

148.148 Cms.

0 238 /cm_

_ _ _ _ _

0.01 ppb
0.008 ppm

39.92 gIl
0011g/cm.3
2.548 Cldm3
0510 C/m3
1 OI9 C/m3S'
1 019 C/m3

2.014 Ci/m3
4.562CG/m3
3 878 nCi/g

68.201 GulmS
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DETAILED STREAM DATA SHEET FOR ONE DAILY BATCH

STREAM KW3 *T--5* n.Ti iii

GROUT FORMERS FINAL GROUT ADDEDWATERTONominal Case WASTESTO ERDF OFF-GAS

1 Batch 160 kg solids TREATMENT

Volume 0.081 m3
Density 1,000
Total Mass 80.737 kg
Number of packages

LIQUID
Volume 0.081 mIS
Density 1,000
Total Mass Liqujid + Gas __ 80.737 k
H20 80.737kg
HNO3
H2C204
HF
NaOH
AI(NO3)3
AIF3
Fe(N03)3C.0
NaNO2

NaNO3
Miscellaneous

U0_2(NOS2
Pu
Am
Cs
Sr.
PCB

GAZ
N02
NO

SOLIDS + RESINS
volume
Density
Total Mass Solids + Resins
W1% solids 0.00 wT 0.00 wisT 0.00 wT

AI(NO3)3
AI(OH)3
A1203
Fe(NO3)3
FeOOH
C
CaO
Na2C204
C02
H20
S,02
Grout
Miscellaneous
Zircaloy

Graloil

HNO3
220 4

Na2U2O7- *

U
U307
UH3
U02
U02(NO3)2
U04-4H20
Pu
Air

CS

RESINS
* Zeolhte

* IER -
Am
Cs

TOTAL ACTIVITIES
Total U
To-a P -

Tota/Am
TRU
Total Cs
Total S,
Beta Gamma

ICONCENTRATION
PCB in liquid

Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
eats Gamma

4NF-2735. Rev. 0
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW
Nominal Case:
TOTAL STREAM

LUIGE ATINLETOF Wl

57-102 TT10 _-.14 IT 2701

ATERADDION SLUDGESTREAMRESINSTREAMFROM SLUDGE TO
FOR SCREEN FROM RESIN RESINSEPARATION DfSSOLVER

WASHING SEPARATION .

_ T -22E
[RECYCLED NITRIC fr40 FOR

DISSOLUTION
DISSOLUTION OFF-

GAS

FT-205

DISSOLUTION
SOLUTION

Volume 26.744 .3 0.029 m3 26.743 m3 0.030 m3 26.743.m3 2.423 m3 28.246 m3 317.762 ma3 54.648 m3
Density 1.118 1000 1.117 1213 1.117 1.126 1.278 0.002 1.246
Total Mass 29.890.201 kg 28.695 kg 29,883.027 kg 35.868 kg 29,883.027 kg 2.725.787 kg 36,098.794 kg 616.405 kg 68,098.512 kg
Number of aackaies

LIQUID
Volume 26.303 m3 0.029 m3 26.303 m3 0.029 m3 26.303 m3 2.423 .3 28.246 m3 317.762 m3 54.594 m3
Density 1,000 1.000 1.000 1,000 1.000 1.125 1.278 0.002 1.245
_Total Mass LIquid+ Gas 26,.377kg____ 28.695kg 26303.377k . 28.695kg 26,303.377kg 2.725.787 kg 36,098.794 kg 616.405 k 67,972.409 ko

H20 26,303.377 kg 28.695 kg 26,303 377 kg 28.695 kg 26,303.377 kg 1.809.923 kg 12.609 156 kg 41,450.868 kg
HNO3 915.865 kg 23,489 638 kg 20,646.656 kg
H2C204I
HF
NaOH
AI(NO3)3 1,093.797 kg
AIF3
Fe(NO3)3 904.628 kg
CaO 1.663 kg

NaNO3
Miscellaneous 230.346 kg

U021N03)2 _ ____ 3,644.452 kg
PU 518.848 Ci
Am 410.783 Ci

Cs5,844.985 Ci
8,086.430 Ci

PC._ _-___ _._ _.___ ___ 0.819,
N02 518 302 kg
NO 98.103 kg
P I 2.8350

SOLIDS + RESINS i
Volume 0.440 m3 0.439 m3 0001 m3 0.439 m3 0.055 m3
Density 8.148 8148 8.148 8.148 2.305
Total Mass Solids + Resins 3,886.824 kg 3,579.650 kg 7.174 kg 3.579.650 kg 126.103 kg
Wr% solids 12.00 wf% 0.00 w% 11.98 wq% 20.00 _w%__ 11.98 1% 0.00 wl% 0.00 w1% 0.00 w/% 0.19 il$%
A(N03)3
AI(OH)3 405.402 kg 404.591 kg; 0.811 g 404.591 kg 4.046 kg
A1203
Fe(NO3}3
FeOOH 336.369 kg 335.696 kg 0.673 kg 335 696 kg 3.357 kg
C 2.948 kg 2.943 kg 0.006 kg 2.943 kg 2.943 kg
CaO 1.852 kg ,41 848kg 0.004 kg 1.848 kg 0 185 kg
Na2C2O4 I
C02 2.924 kg 2.918 kg 0 006 kg 2.918 kg
H20
S,02 112.227 kg 112 003 kg; 0 224 kg 112.003 kg 112.003 kg
Grout
Miscellaneous 233 139 kg 232 672 kg 0 466 kg1 232 672 kg 2.327 kg
ZiriCaloy

-Graloil

HNO3

NNa2U207
U 66.483 kg 66.350 kg 0.133 kg 66.350 kg 0.033 kg
U307 692.206 kg 690.822 kg 1 384 kg 690.822 kg 0.345 kg
UH3 155.643 kg 155.332 kg 0.311 kg 155.332 kg 0.078 kg
U02 1,568.645 kg 1,565.507 kg 3.137 kg 1,565.507 kg 0.783 kg
U02(N03)2
U04-4H20 8.986 kg 8.968 kg 0.018kg 8.968 kg 0.004 kg
Pu 521.452 Ci 520.410 C, 1043 C, 520.410 Ci 1.561 C,
Am 412 018 C, 411.194 Ci 0.824 C, 411-194 Ci 0.411 Ci
Cs 5,874 321 Ci 5.862.573 Ci 11.749 Ci 5,862.573 Ci 17.588 Ci
S, 8 106.689 Ci &090.475 CI 16213 C, 8090.4 75 Ci 4.045 Ci
PcB 15

.
0 24 g 14 994 g 0.030g _14.94 4.252g

RESINS

O[ER
Pu
Am
CS

TOTAL ACTIVITIES
Total U 2,206.986 kq 2,202 572 kll - 4.414k 2,202.572 k 2,202 572 k
Total Pu 521.452 Ci 520,410 C 1.043 Ci 520.410 C 520.410 Ci
Thtsl Ar 412.018Ci 411.194 C, 0.824 Ci 411.194 Ci 411.194 C,
TRU 933.471 Ci 931.604 Ci 1.867 C 931.604 CI _____931.604 C
Total Cs 5 874.321 Ci 5 862.573 Ci 11.749 Ci 5 862.573 C 5 862.573 C,
Total Sr 8106.689 Ci 8090.475 CI 16.213C 8090.475 Ci 8090.475 Ci
Beta Gamma 13981.010Ci 13953.048Cii 27.96201 13953.048C C 13 953.048 Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

134.12 g/l
0.083 /crm3

19.498 Cilm3
3.900 Ci/m3
7.799 CI/,3
7.799 C1lm3

15.406 Cim3'
34.904 Ci/m3;
31230nCg

522.780 Cilnm31

4. 189_ppim
133.86/,11

0.082 c/cm3
19 .460 C 113

3.892 Cilm3l
7 754 Ci/m31
7 784 Ci/m3l

15 376 Ci/m3i
34 636 Ci/m3'
175 nClg

_521.752 CUm3j

242.56 g/li
0.1491/m_

35.263 Cl/ca
7.053 Ci/m3

14 105 Ci/m3
14 105 Cim3
27.863 Cl/m3
63 126 C/mI3
52 050 nTiCg

4.189 ppm
19.46 g/1

0.082 9/cml
19.460 C/m 3
3.892 C/m3i
7 784 Cil/m3
7.784 Cl/m3

15.376 Ci/m3
34.836 Cl/mI3
31175 nCig

945.462C/cal 521.752 CUMi3

12 06 ppb
33.721 ppm

2.31 gIl
0.040 glcm3
9.523 Cl/m3
1.905 Cilm3
3.809 Cdm3

3.809 Ci/m3
7.524 Cilm3

17.047 Ci/m3
13680 nCilg

255.325 Cl/ma
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735. Rev. 0

STREAM KW3
Nominal Case:
TOTAL STREAM

OSSOLVERWASHING WATER

ST.H.1 STOEG-.2 ST'O' IT "E
RESIN STREA TO TOTAL REAGENTS TOTALOXALICUSL TOTAL HF USEDFOR TOTA

LEACHING FORRESINSANND FOR RESIN SOLIDS LEACHING FOR
SOLIDS LEACHING LEACHING AND ANDWASHIN I SOLC

WASHING

8T7305 I T I
TOTALN*03USED

FOR RESIN
LEACHINKAND

WASHING

TOTAL HO3 USED
FOR SOLIDS

LEACHING AND
WASHING

TOTAL CLARIFIEO
SOLUTION FROM
RESIN LEACHINO

Volume 8.519 m3 0.030 M3 1.978 m3 0.050 .3 1.041 m3 0.887 DI3 0.025 m3 0.863 m3 0.112 m3
Density 1.000 1.213 1.167 1.100 1.075 1.278 1.278 1.278 1.112
Total Mass 8,518.707 kg 35.868 kg 2,307.601 kg 54.519 kg 1,118.930 k 1.134.151 kg 31.472 kg 1,102.679 kg 124.520 kg
Number of packages

LIQUID
Volume 8.519 m3 0.029 m3 1.978 m3 0.050 m3 1.041 m3 0.887 m3 0.025 M3 0.863 mW 0.112 m3
Density 1.000 1.000 1.167 1.100 1.075 1.278 1.278 1.278 1.111
Total Mass Lquid + Gaz 8,518.707 kj 28.695 kg 2,307.601 kg 54519 kg 1,118.930 kg 1.134.151 kg 31.472 ka 1.102.679 kd 124.474 kg
H20 8,518.707 kg 28.695 kg 1,556 826 kg 53 398 kg 1,107.273 kg 396.154 kg 10.993 kg 385.161 kg 98.971 kg
HNO3 737.997 kg 737.997 kg 20.479 kg 717 518 kg 13.561 kg
H2C204 1.21 kg 1 121 kg 1.121 kg
HF 11.657 kg 11 657 kg
NaOH
AI(NO3)3 1.992 kg
AIF3
Fe(NO3)3 1.648 kg

CaO 0.003kg
NaNO2
NaNO3
Miscellaneous 0.420 kg
U2N3)2 _._ 6.758kg
Pu 1.022 Ci
Am 0.681 Ci
Cs 6.261 Ci
Sr . 14.996 Ci

GAZ

N02
NO

SOLIDS + RESINS
Volume 0.001 m3 0.000 M3
Density 8.148 6.220
Total Mass Solids + Resins 7.174 kg 0.045 kg
Wt% solids 0.00 wAI 20.00 wt% 0. 0.00 wt 000 41% 0, GO 0.00 % 0.00 wt% 0.04 wt%
AI(NO3)3
Ai(OH)3 0.811 kg 1 0.005 kg
A1203
Fe(NO3)3
FSGOH 0 673 k, 0104 kg
C 100 006 kg -0.01 kg
C.a 0 004 kg 0 0003 kg
Na2C204
C02 0 006 kg
H20

Uo 20 0 224 kg 
0.013 kg

MHcS nous 0 466 kg 0.001 kg
Zirceloy

HN03
H-2C204 -001R
Na2U207

U0 133 k, .01k
U307 0 3ONg .0 kg
UH3 0.311 kg 0.001 kg
U02 3.137 kg 0.013 kg
U02(NO3)2
U04-4H20 0 018 k 4I__ ___0.000 kg
PU 1.043 C, 0.001 Ci
Am 0 824 C, 0.008 Ci
Cs 11.749 Ci 0.311 C,
S, 16_213_C _ _ __________ _______ 0.069 Ct
PCB 0030_g _______ 0.002g

RESINS

Zn .I. ,

Am-
Cs

TOTAL ACTIVITIES
Tt.lU 4. 414 kq 4 101 kg
Total Pu 1.043 Ct - 1.023 C,
Total Am 0.824 C, 0.689 Ci

_T R . _ _ .. _.867 C _ _ _ _ _ _ _ _ _ _ _ 1.7 13 C i
TotalCs 11.74gCi: 6.572 Ci
Total Sr 1621

3 
i 15.064 C

Beta Gamma - 27.962 Ci 21.637 Ci
CONCENTRATION

PCB in liquid
PCB in solids
SolIds
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TR
Beta Gamma

4.189 ppm
242.56 g/l

0.149 /cm3
35.263 Cl/m3
7.053 CU/m3

14.105 Ci/m3 1

14.105 C/Im31
27. 863 Ci/m3
63.126Ci/m3
52 050 nECg 1

945,462 CI/m3L

37.566 pIp
0. 40 gIl

0.037 1g/cm3
9.134 Ci/m3
1.827 Cilm3
3.654 Cim3
3.654 Ci/m3
6.156 Ci/m3

15.290 C/m3
13754 nCilg

193.172 C11.3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW3

Nominal Case:
TflTAILSTREAM

aT-M ST.310

TOTALSOLIDS LEACHEDRESINS
LEACHING EFFLUENT

CT311 T 7401

LEACHED SOLIDS TOTAL WATERUSED
FOR RESINSANAD
SOLIDS WASHING

57402. ILnag

TOTAL SOLUTION RESINS+ SOLID
FROM CENTRIFUGE RESIDUES FROM

LEACHING

FINAL DECLOGGING
ISOLIDS)

S T 4 8S -T a
FINAl DECLOGING DISSOLUTION

(RESIN) SOLUTION AFTER
:CENTRIFUGE

Volume 3.425 m3 0.108 m3 2.384 G3 2.081 .3 67.155 M3 0.62 G3 0.621 mS 0.004 M3 63.194 m3
Density 1.111 1.122 1.182 1.000 1.196 1.106 1.107 1.168 1.209

Total Mass 3,806.637 kg 120.729 kg 2.816 971 kg 2,000.574 kg 80,348.712 kg 691.182 kg 686.785 kg 4.397 kg 76,417,556 kg

Number of packages
LIQU ID

Volume 3.424 m3 0.107 m3 2.331 m3 2.081 m3 67.152 m3 0.573 m3 0.568 m3 0.004 m3 63.191 m3

Dens/ty 1.111 1-116 1.158 1.000 1.196 1.000 1.002 1.000 1.209
Total Mass Liquid + Gaz 3805.84k . 119.929 kg 2,698.747kg. _100.574 k 80341.409k 572.558 kg 568.916 kg 3.642 ko 76,411.251 kg
H20 3,045.328 kg 94.423 kg 1,963.786 kg 2,080.574 kg 53,065.171 kg 571 960 kg 568.321 kg 3.639 kg 49,920.871 kg
HNO3 740.376 kg 13 563 kg 1 720.727 kg 21,376.335 kg 0 585 kg 0 584 kg 0.002 kg 20,622.397 kg
H2C204 1.121 kg 1.121 kg 0.000 kg 0 000 kg
HF 11.648 kg 11.657 kg 11.648 kg 0.009 kg 0.009 kg
NaOH
Al(N3)3 1.285 kg 1.993 kg 0.213 kg 1,095.7t9 kg 0.000 kg 0.000 kg 0.000 kg 1,092.512 kg
AIF3
Fe(NO3)3 1.063 kg 1 648 kg 0.176 kg 906.275 kg 0.000 kg 0.000 kg 0 000 kg 903.565 kg
CaO 0.002 kg 0 003 kg 0.000 kg 1.666 kg 0 000 kg 0.000 kg 0.000 kg 1.661 kg
NaN02
NaNO3
Miscellaneous 0.271 kg1  0.420 kg 0.045 kg 230.765 kg 0.000 kg 0.000kg 0.000 kg 230.075 kg
U02(NO3)2 5.711 kg 6.759 kg . 2_141_ _ 3,652.639 kg 0.003 kg 0.002 kg 0.001 kg 3,640.170 kg

Pu 1.922 Ci 1.022 Ci 1.415 Ci 521.183 Ci 0.00 Ci 0.001 Ci 0.000 Ci 518.239 Ci

Am 0.852 Ci 0.681 Ci 0.449 Ci 411.834 Ci 0," C, 0000 Ci 0000 Ci 410.301 Ci

Cs 18 162 Ci 6.262 Ci 12.445 C, 5,862.541 Ci 0.011 Ci 0.010 Ci 0001 Ci 5,838.117 Ci
Sr 12.671 C1 14.997 Ci 4 751 C, 8104.596 Ci 0.006 Ci 0.004 Ci 0.002 Ci 8,076.929 Ci
ICB0.89 0.000 _____ 0000 - 0.8189

GAZ
N02
NO

iPC8
SOLIDS + RESINS 1

Volume 0.000 S3 0.000 m3 0.053 '3 '0.003 m3 0.052 m3 0.053 23 0,000 m3 0.003 m3

Density 2.279! 6.220 2.236 2.326 2.261 2.236 6.220 2.306

Total Mass Solids + Resins 0.953 kg 0.800 kg 118.224 kg 7.304 kg 118.624 kg 117.869 kg 0.755 kg 6.305 kg

WI% solids 0.03 w5%: __ 0.66 w _4.20 % 0.00 w% 0.01 w% 17.16 wt% 17.16 wn% 17.18 wt%4 0.01 Wf%

AI(N03)3
AI(OH)3 . 0.031 kg 0081 kg 3 824 kg 0.238 kg 3.889 kg 3.813 kg 0.076 kg 0.202 kg

A1203
Fe(N03)3 I

FeQOO 0.025 kg 0.067 kg 3.173 kg 0.197 kg 3.227 kg 3.164 kg 0.063 kg 0.168 kg
C 0 022 kg 0.006 kg 2 781 kg 0.170 kg 2.779 kg 2.773 kg 0.006kg 0.147 kg

CaO 0 001 kg 0001 kg 0 175 kg: 0.011 kg 0.175 kg 0.174 kg 0.001 kg 0.009 kg
Na2C2O4
002
H20 -
Si02 0.849 kg 0 224 kgi 105 871 kg 6462kg 105.765 kg 105.553 kg 0.212 kg 5.600 kg!
Grout

Miscellaneous 0 018 kg 0 047 kg 2 199 kg 0.137 kg 2.237 kg 2.193 kg 0.044 kg 0 116 kg

Zimraloy

HNO3
H2C204 - - - - ---

Na2U207
IU 0.000 kg 0.010 kg 0.005 kg 0.002 kg 0.015 kg 0.005 kg 0.009 kg 0.002 kg

U307 0.002 kg 0.104 kg 0 056 kg 0.025 kg 0.153 kg 0.055 kg 0.098 kg 0.017 kg
H3 0.000 kg 0.023 kg 0.012 kg 0.006kg 0.034 kg 0.012 kg 0.022 kg 0.004 kg

U02 0.004 kg 0.235 kg 0 126 kg 0.057 kg 0.347 kg 0.125 kg 0.222 kg 0.039 kg
U02(N03)2
U04-4H20 0.000 k 0 0001 kg. .C01 k__ 0.000 kg 0.002 kg 0.001 kg 0.001 kg 0.000 kg

Pu 008 C(i 0021 Ci 0 162 C; 0.087 Ci 0.182 Ci 0.162 Ci 0.020 Ci 0.078 Ci
Am 0.002 C, 0143 C, 0.019 C 0 031 Ci 0.154 Ci 0.019C, 0.134 Ci 0.021 Ci

Cs 0.099 C 5.487 C, 5 320 C 1.290 Ci 10.480 Ci 5.304 Ci 5.176 Ci, 0.879 Ci

- 0.02 Cr1 1216 Cr 0.650 C 0.292 Ci 1.795 Ci 0.648 Ci 1.147C4 _ 0.202 Ci

PC- - 03 2 4.030_g 40209 In 217 4.036 g . 4007 0022Ag 0.2139
RESINS _g

Zeolite
OIER - -- ----
Pu
A.
CS

TOTAL ACTIVTIES
Total U 3.455 kg 4 414 k 1.470 k 2,206.496 kg 0.490 kg 0.177 kg 0.313kg 2,198.939 kg
TntalP,, 1.930 Ci 1 043 1 577 C 521.270 C, 0.183 Ci 0.163 Ci 0.020 Ci 518.317 C,

Total Am 0.854 Ci 0.824 Ci 0.469 Ci 411.864 Ci 0.154 Ci 0.020 Ci 0.135 Ci 410.321 Ci

TRU 2.7830C, 1.867Ci 2.046C 933.134C1 0.337Ci 0.183Cl 0.1541 928.63801
Total Cs 18.262GC 11.749M2 17.765 C 5 863 831 Ci 10.491 Ci 5.314 Ci 5.177 Ci 5 838.997 Ci

Tota/ Sr 12.692 Ci 16.213 C, 5.401 Ci 8 104.868 Ci 1.801 Ci 0.652 C, 1.149 Ci 8 077.131 Ci

Beta Gamma 30.954C1 27.9621 23.165C1 13968.7190" 12.291 Ci 5.966Ci 6.32501 13916.128Ci

CONCENTRATION
PCB in liquid
PCB in solids
Solids

Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Bets Gamma

0 25 ppb
313825 mppm 37 56_pp

0.28 gl 7.43gi1
0.001g/cm3 0.041 g/cm3
0.563 Cl/m3 9.694 Cim3i
0.113 Ci/m3 1939ClmIr
0.225 CUm3 3.877 Cim3
0.225 C/m3 3 877 Cin3
0.249 Cl/m3 7659 Cim
0.813 C:/mS 17 353 Ci/m3

731 nCilg 15 464 nCilg
9.038 Oi/m3 259.900CIIm3[

0.06 ppb
_33 999 ppml 1

49.599/I.
0.001g/m'
0.662 CI/m3
0.132 Cl/mS3
0.265 C,/m3
0 265 Ci/m3
0.197 C/m3
0 858 C,/m3

726 nCi/g
9318 Cffm3

-I.

10.20 ppb
33.759 0Dm

0.11 g/I
0.0331m3
7.762 CIlma3
1.552 Cim3
3.105 Cl/m3
3.105 Cl/mS3
6.133 C/m3

13.895 Ci/mn3
11 614 nCug

208,007 C1m31

0.00 ppb 0.00 ppb
34.022 ppm 33.999 ppm

189.79 g/I 18991 gI
0.001 glCm3 ,.0000 glCM3
0.292 C11m3 0.263 C1/m3
0.058 Ci/m3 0.053 Ci/m3
0.117 Cil/m3 0.105 CI/m3
0.117 Ci/m3 0.105 Ci/m3
0.247 Ci/m3 0.032 Cl/m3
0 539 CL/m3 0.294 CI/m3

488 nCiIg 266 nCI/g
19.666 Cl/m3 9.612 Cilm3

37.566 ppm
200.50 gi

0.083 g/cm3
5.260 Ci/m3
1.052 C/m3
2.104 Ci/m3
2.104 Ci/m3

35.756 Ci/m3
41.017 Cl/m3
35 109 nCI/g

1,680.809 CU/m3

10.71 ppb
33.721 ppm

0.10 g/I
0.035 g/Cn3
8.202 01m3
1.640 Cl/m3
3.281 Cil/m3
3.281 Ci/m3
6.493 C/m3

14.695 CI/m3
12 152 nCilg

220.213 Cilm3
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DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HNF-2735, Rev. 0

STREAM KW3
Nominal Case:

s tS ST.405 ST41t

TOTALWATERUSEO TOTAL WATER FOR S0L1SFROM
FOR RESIN SOLIDS LEACHING CENTRIFUGE

LEACHING AD AND WASHING

ST-5t1.I ST452

TOTALSOLUTIONTO FILTER RINSING
FILTRATION WATER

I -6403 ___
I TOTAL SOLUTION TO

"44 "405

RINSEDFILTER TO GROUT FORMERS

CONDITIONING FOR FILTER
CONDITIONING

ST4IN
CONOtTOED

FILTERS

'CONCENTRATION
PCB in lIquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0 34 ppbi
.33721ppm

227.05 g/I
.00_3g/cm3
3.004 Ciim3,
0.601 Ci/m3
1.202 Cim3
1.202 GUm3!
0.893 CI/m13
3.897 Cilm3
3 435 nrlCg

44.126 Cil

10.20 ppb
13 719_pm-0.11 g/l.

0.033 g/cm37.782 Cilm3
1.552 CG/m3

3.105 Cm!3
3.105Ci/m3:
6.133 Ci/m3

13.895 Ci/m3j
11 614 n~lg

_2_08,007 Clm3

.1 ~
0 51 ppbl

33.759 ppnDm
0.01 g/I

0.033 g/cm3
7,787 Cim3
1.557 C/mS3
3.115 CLI/m3
3.115 Ci/m3
6.153 C/m3

13.940 C/m3

4.08 ppb
152.172 ppm)

732.41 gil
0.016 /cm3

10.639 CIit3
2.128 C/m3
4.256 Cm3
4.256 Ciln3
4.575 Ci/m3

15 214 Cl/m3

4.08 ppb
152.172 ppm

738.76 g/l
0.016 gcm3

10.732 Cl/ai
2.146 Cilm3
4.293 CL/m3
4.293 C/m3
4.615 Cim3

15.346 Ci/m3
11 576 nOi/g 10 386 nClIg 10 386 nCI/g

_ 208.680 Cim3 208.865 Cinm 211.382 Curms

E-1 6

TOTAL STREAM WASHING I
Volume 0.008, 3A 2.072.13 0.525 m 67.15 m3 0.264 m3 66.930 m3 0.009 m3 0.009 m3

DensIty 1.000 1.000 1.135 1,196 1.000 1.204 1.465 1.478

Total Mass 8.187 kg 2,072.387 kg 595.599 kg 80,348.712 kg 264.275 kg 80,599.841 kg 13.147 kg 13.147 kg
Number of packages _ _ I I - 0,567 0.567

LIQUIDVolume 0-008m3 2.072m3 0.473m3 67.l2m3 0.264m3 66.929.3 0.006m3 0.006m3

Density 1.000 1,000 1.007 1.196 1.000 1.204 1.069 1.083

Total Mass Liquid+ Gaz 8.187 kg 2 072.387 k _ 476.400 kg g4,4.49g _ 264.275 kg 80,599.110 ko 6.573 k 8.573 kg
H20 8.187 kg 2,072.387 kg 471.228 kg 53,065.171 kg 264.275 kg 53,323.765 kg 5.681 kg 5.681 kg

HNO3 4.026 kg 21,376.335 kg 21,375.635 kg 0.700 kg 0.700 kg
H2C204 1.121 kg 1.121 kg 0.000 kg 0.000 kg
HF 11.648 kg 11.647 kg 0.000 kg 0.000 kg
NaCH
Ai(NO3)3 0.213 kg 1,095.789 kg 1.095.753 kg 0.036 kg 003 kg

AIF3
Fe(NO3)3 0.176 kg 906.275 kg 906.246 kg 0.030 kg 0.030 kg

CaO 0.000 kg 1 866 kg 1.666 kg 0.000kg 0.000 kg

NaNO2
NaNO3
Misceaneous 0.045 kg 230.765 kg 230.758 kg 0.008 kg 0.008 kg

U02(N10312 - . 0.711_k _ _ 52 639k 1  ___ ____- 3,652519 kg 0.120 kg 0.120 kg
Pu 0.101 Ci 521.183 C 521.166 Ci 0.017 Ci 0.017 Ci

Am 0.080 C, 411834 C, 411.820 Ci 0.013 Ci 0.013 Ci

Cs 1.140 C, 5.862.541 C, 5,862.349 Ci 0.192 C, 0.192 C,

1 577 C 8 104 C, .330 Ci 0.265 Ci 0.265 Ci

P C B 00 .8 1 5 C . . 0 .0 4 1 0 0 .0 00 g 0 .0 0 0

NO2
PCB -----

SOID* RE SINS7
Volume 0.052.31 0.003 m3 0.000m3 0.003 m3 0.003 m3
Density 2.305 2.326 2.326 2.326 2.326

Total Mass Solids + Resins j 119.199 kg 7.304 kg, 0.730 kg 6.573 kg 6.573 kg

W% solids 0.00 0.00 _ 20.01 w% 0.01_w% 0.00 wS% 0.00 wt% 50.00 ".1 0.00 60.00 wl%
Ai(N03)3 024g

Ai(N0)3 3 824 kg 0238kg 0024 kg 0214 kg 0.214 kg
A1203I
Fe(NO3)3
FeOOH - 3 173 kg 0.197 kg 0.020 kg 0.177 kg 0.177 kg
C 2 781 kg 0.170 kg 0.017 kg 0.153 kg 0.153kg
CaO 0 175 kg 0 011 kg 0.001 kg, 0.010 kg 0.010 kgI
Na2C204
C02
H20
S02 105.871 kg 6 462 kg 0.646 kg 5.816 kg 5.816 kg
Grout

Miscellaneous 2 199 kg! 0 137 kg 0.014 kg 0.123 kg 0 123 kg

Zircaloy
Grafoi,
HNO3
H2C204 ____ .__ . -- - --
Na2U207
U 0.031 kg! 0.002 kg 0.000 kg 0.002 kg 0.002 kg
U307 0 326 kg 0 025 kg 0.002 kg 0.022 kg 0.022 kg
UH3 0 073 kg 0 006 kg 0.001 kg 0.005 kg 0.005 kg

U02 0 740 kg 0.057 kg 0.006 kg 0.051 kg 0.051 kg
U02(NO3)2
U04-4H20 0 0 [4 kg 0 0.0kq 000kg 0.000 kg 0.0C kg

PU 1.476C, 0.087Ci 0.009ci 0-078 C, 0.078 C,

Am 0.389 C, 0 031 Ci ! .003 Ci 0.028 C, 0.028 Ci
Cu 16.625 C, 20 C, 0.129 Ci 1.161 Ci 1.161 C:
&r .. . . . 3.824 C, 0 292 C,, __ __ 0 029 Ci 0,263 Ci 0263 Ci

-- -- -- - - -- - - --- 4._200.247_ 0.025g __ 1. " g 1.000 g

RESINS I
Zeolite
OIER 2- - - - - -

Am
CS

TOTAL ACTIVITIES 1 -470k2 'k 2_20 32k014___44I
Total U 40kl 205.496k ,0.5 g 014k 094 k,
Tota/ Pu - 577 Ci 521~270 C 521.174 Ci 0.095 Ci 0.095 Ci

TotilAm 0 469 Ci 411 864 Ci 411.823 C, 0.041 Ci 0.041 C'
TRU 2.046 Ci 933.1340) C932.997 Ci 0.137 Ci 0.137 Ci

Total Cs 17 76 5 863.31 C, 5 862.478 C, 1.353 C, 1.353 C,

Total Sr 5.401 Ci 8104 888 Ci 8104.360 Ci 0.528C 0.528C
Beta Gamma 23.165 Ci 3 968.719 Ci - 13 966.836 Cl 1.884 Ci 1.881 Ci

_ _ _



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM HINF-2735. Rev. 0

STREAM KW3
Nominal Case:
TflTALS~TREAM

T401

SOLUTION BEFORE

ST402 6T403

Uo2(NO3)2ADITION FE(N03)3I ALNO3)3
SOLUTION ADO1TION SOLUTION

FlinALSOLUTION NANO2ADOITION
SENT TO TWRS SOLUTION

T tts4O
NAOAUOITION WATER ADJUSTMENT

SOLUTION -

Volume 94.276 m3 0.303 m3 24.808m3 204.519 .3 22.074 m3 31.417rm3 54.059 M3

DensiTY 1.209 1.323 1.328 1.176 1.251 1.403 1.000
Total Mass 113.946.513 kg 400.988 kg 32,945.684 kg 240.602.293 kg 27,618.546 kg 44,077.873 kg 54,959.361 kg
Number of packages

LIQUID
Volume 94.276 m3 0.303 m3 24.808 m3 201.589 m3 22.074 m3 31.417 m3 54.959 m3
Density 1.209 1.323 1.328 1.153 1.251 1.403 1.000 1.000 1.000

Total Mass Liquid + GaZ_ 113,945.783 kl 400.988 kg 32,945.684 Kg 2 437.589 kg 27.618.546 kg 44.077.873 kg 54.959.361 kg
H20 74,551.150 kg 281.571 kg 20,945.814 kg 173,619.981 kg 16,571.127 kg 20,201.049 kg 54,959.361 kg
HN03 21,375.635 kg
H2C204 1.121 kg
HF 11.e47 kgi I
NaOH 1 2,134.160 kg 23,876.823 kg
Ai(NO3)3 1,095.753kgk
AIF3 16 306 kg
Fe(N03)3 12.906.116 kg 11,999 870 kg
CaC 1.666kg 1.666 kgI
NaNO2 11,047 418 kg: 11,047.418 kg
NaNO3 1 45.387 299 kg

Miscellaneous 230.758 kg i 230 758 kg:
U02(N3)2 3,771.37 kg 119.418 kg _____3__ _

Pu 521.166 C
A. 411.820 C,
Cs 5,5 862.349 Ci
Sr .&1.30 Ci ____ ____ __

PCs 0.041 _______ _ ___ _ 0 _ _2 .

N02
NO
PCEI

SOLIDS + RESINS
Volume 0.000 m3 2.930 3

Density 2.326 2.787
Total Mass Solids + Resins 0.730 kg 8,1"4704 kg
Wt% solids 0.00 wa% 0.00 W % 90 0 200w% 3.39 %t% % . 00 R%
AI(NO3)3
AI(OH)3 0.024 kg 386 144 kg
A1203
Fe(NO3)3
FeOOH 0.020 kg 4.741 423 kg
C 0.017 kg 0 017 kg
Cao 0 001 kg 0 001 kg
Na2C204 1 669 kg
C02
H20
SiO2 0 646 kg 0 646 kg
Grout
Miscellaneous 0 014 kg 0.014 kg
Zircaloy
Gra i

HN03
H2C2O4_ _____--
N I22O 3,034.782 kg
U 000 kg 0.000kg
0307 0 002 kg 0002kg
UH3 0.001 kg 0001 kg
U02 0.006 kg 0006 kg'
U02(N03)2
_U_04-4H20 __ . kg _ 000
Pu 0.009 C' 521 174 C

Am 0.003 C, 411.623 C,
Cs 0.129 Ci 0 129 C, I
S,...... 0 029,' . ' 510.4I3600iC

RESINS
Zeoite .

O IER _ __--- -

Am
Csu

TOTAL ACTIVITIES
Total U _ 2 _ 722135k ___ . 2278 488.k.__
Total Pu 521.174 C, 1 521 174 C,
Total Am 411.823 Ci 411 823 C
TRU 932.997C _ 932997
Total Cs 5862.478 C' 5862476 C
Total Sr 8 104.360 C, 8 104.360 C
Beta Gamma 13 96.838 Ci 13966.838 C

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U

Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

0 36 ppb
33.7 59 ppm

0:01 g/l
0.024_g/.~3
5.528 CimS
1.106 Ci/m3
2 211 Ci/m3
2 211 C/m3
4.368 Cilm3.
9.896 Cim3
8188 nClg

148.148 Clma

0 238gq)m3

001 ppb
0

.
008 

Ppm_
39.92 g/I

011 g/cm3
2.548 Cqla,3
0 510 Ci/m3
1.019 CI/m3
1 019 CdIm3
2 014 Cim3
4 562 Cin3
3 878 nCilg

68.291 Ci/m3 I

E-17

RESINS * SOLID
SOLUTION AFTER

DECANTAT ION

ST.702

SUPERNATE TO
ELIMINATE

_ _



DETAILED STREAM DATA SHEET FOR THE WHOLE STREAM

STREAM KW3 ST-03 *T-O4 *T401

NomiGROUTFORMERS FINALGROUT ADDWATERTOCWASESTOERDF OFF-GAS

TOTAL STREAM TREATMENT

Volume 1.810 ,3
Density 1.000
Total Mass 1,809923 kg
Num ber of packages

LIQUID
Volume 1.810 m3
Density .M
Total Mass L.d + Got 09.923 1k
H20 1.809 923 kg
HNO3
H2C204
HF
NaOH
AI(NO3)3
AIF3
Fe(N03)3
Cao
NaNO2
NaNO3
Miscellaneous
U02(NO3)2
Pu
Am
Cs

GAZ - --
N02
NO
PCs

SOLIDS + RESINS
Volume
Density
Total Mass Solids + Resins
WM% solids 0.00 wA% 0.00 1w %
AI(NO3)3
AI(OH)3
A1203
Fe(NO3)3
FeOOH

C
CaO
Na2C204
C02
H20
S2
Grout
Miscellaneous
Zircaloy
Grail
HNO3
H2C204
Na2U207
U
U307
UH3

U02
U02(NO3)2
UO4-4H2O
pi

An,
Cs

RESINS u- -- 

.1- 
I

Zeolile
OIER

Am~
Cs

TOTAL ACTIVITIES
Total U
Total Pu
Total Am
TRU

Total .s
Beta Gamma

CONCENTRATION
PCB in liquid
PGE insolids

solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU

_Beta Gammna

HNF-2735, Rev. 0

E-1 8



HNF-2735
Revision 0

APPENDIX F

SOLID RESIDUES GROUTING

F-1



HNF-2735
Revision 0

This page intentionally left blank.

F-2



SLUDGE TREATMENT
CHEMICAL FLOW SHEET

Water
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SLUDGE TREATMENT
MATERIAL BALANCE

ALL STREAMS-GROUTING OF SOLID RESIDUES
Nominal Case

Co

PCOi 5

mR. 2..0 .. u 2......

P00000 ,AP0k P080 ;. df 

PCS~l 1.673E0 PB~el 1/igf Cb

9adLsta*.g MStaol 33,10kg Meal fltiAks

iivot-0r exsswast ,/*,,,,,r MsoMI 0.. M 0 0
flfmtstc ~it ToU 002h; 45aer -Tll O Kg

PCK o Wttg ~erqim Cs o:13C' .:. ifra Wn :.:.Cs o.1 CI

Mtoll Oks TU DtCI iiU02101
do;; 00 9 T..........C

0 0.. h. .. C lCo ......
0ges 1C5.0 00 OMkPCBM 0

On;s CiPC.00C I.)3 TCO

nd Ma 0th

PCB.I. 95; l02N | 105

| 0.05~el000 020KH

M a _3- ..........

00kg 5 ,.09 4 02 0';k

.... SNab T.. M..

0000 a ewt& Mtgnlg C.OSC

mu 000d0 'T4**4di y).a 01000~e~ate

059esn lsh mMttlGk PtOmh . On;k PMi sq 05;g50.0. 00kg ka XX 100k

TatrU A1tTgM.OUU 0k0T0 kg0A0k

005; C ; 00C00 000C
00N ; KONO 1000. TRR 2d 0U0000

5.5. t kte o at, PCB se0D PnoiM001o Pa., s00

9100 OAkg iC~t010 C~l009PBo 30

TOU 000Kg 701001 0 00koL 900k

good Wle c t C.te 000C1 .:..:::.::.Cu

PCd0 1Sq O 00-g P0F5 0000PC0q02

ThU 0100 ml PCB 0 00C]

ResileacngemereBa~ischlgeltuir

PC To.CR 0.0000 PSSP

PC~ill 0.T0 0PC5 Fi02qo
Cgo"to PCB1,. .0004

MieoaI 00kg Mtabd 00k; mi 0r99.;mer | Exc;. oeb

Msos 00ht n-St 00kg Moa414hfk; |Ma 22 33th1ng

TMsl I.h T.aU .. Ik.

C. 0005 TM 0C0.C

Tl 0500 TRd 00CI
PC .0 0 5; PCtsi ong 0".l tg.E

PCO~e toO OS PCi So. 050g M COOS 07,1943 kg Msa Bg4k
Mset g$;k.;hg 0., M potI %tsolkgI

_____________________ __________TotsiU 200kg $lRi6.ITtsLU 12001 '
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HNF-2735, Rev. 0

Requirements

F-6

ALL STREAMS-GROUTING OF SOLID RESIDUES Requirements Obtained results
Nominal Case

PCB in Iiq < 0.5 ppb 0.00 ppb
PCB in sol <2 ppm 0.001 ppm
Concentration < 40 g/Il 0.01 g/l
Na(N03) concentration 0.02 M
NaOH Concentration Req on [OH-]: 0.01 M 0.01 M
NaOH + Na(N02) Concentration Req on [OH-]+[NO2-]: none 0.02 M
Na(N02) concentration Req on [N02-] 0.01 M 0.01 M

Volume generated m3 33 m3

PCB(ppm) 22.428 ppm
U g/ml < 0.026 g/ml 0.0001 g/ml

Pu(Total) - Ci/m3 0.035 Ci/m3
238 Pu < 1.5 Ci/m3 0.007 Ci/m3
239 Pu < 0.029 Ci/m3 0.014 Ci/m3
240 Pu < 0.029 Ci/m3 0.014 Ci/m3
Am < 0.05 Ci/m3 0.029 Ci/m3

TRU < 100 nanoCi/g 31 nCi/g

Volume generated m3 32.0 m3
Number of 4.8 m3 liners 6.7



DETAILED STREAM DATA SHEET -INF-2735, Rev. 0

ALL STREAMS-GROUTI "lnf."
tGlGE AT &.ETU WAlADOONIFOR &iJXESSM FSW~Et R Sm!flLSAS tOE TO raCYCLEDNIWIC IIdS FOR OSSO.LYl NSFF4AS OiSS&LUTO DI6&CSLSERWASHIN

Nominal Case TANIT $CMNWASHNO FROM lN RSIN SEPRATON DSSaoVER ACID DISSLU0 stUsN WATER
FWMS

Vokumeenityd
rota! Mass
Nutr of packeges

LMUID
Volvnn

Tot Mass Uqtid+ Gaz

H20

12C204
HF
NaOH
A(NO3)3

F(NO3)3
C.o
N&N02

N.N03

MItotleous

UO2(N03)2

P
A.

Ca

Sr
PCB

N02

NO

OLIDS+ RESINS

Defsty
Tota Mass Sod

WtsolkId 0.00w% 0.00wt% 0.00 wn% 0.00w% 0.00 wt% 0.00 n% 0.00W 4% 0.00wt% 0.00 wt% 0-00 wt%
A(KN03)3

Al(OH)3AMit3

F(N03)3
FwOOH

CIO
N.2C204

C02
1420
&S02
SO2l

Mws4.lneoue

Grafoid

H42C204

N.2U207

U307

UH3
U02
U 02(N403)2
U04-4H120 _____

Pu-
AM

Cs

Sr

RESINS
Zemt.
QIER

u

Am-
Cs

TOTAL ACTNTTIES
Total U
Totl lPu
Totl lAm

TU

Totl Os
Total Sr
Beta Gun _mm_________

CO NCE5N TRATlO N
PC0 in IQMi
PCB in aol d
Scads
U
Pu tOtal
235 Pu

239 Pu
240 Pu

nft
Amn

TRu

Thu
Beta Gamm.
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DETAILED STREAM DATA SHEET HNF-2735, Rev. 0

ALL STREAMS-GROUTIN n'" "l "-"" "-'O "S "- ' T"7 Us' " "
Nom CaIEACDOS TPOT&WAMRED Ton.NLTIiN RE91N9. flO FIN rCLOGOING FINSLE-CLO00*N OISSLUJTION TOT WAMERUIED TOT&WA7ERFR fl6LFROMNomInaI Case FOR ~SP 4 FfoCENTFUCE OESItLESF0M (.0., ME51NR 8O.UTIwNAT5R FORRESIN IE"ONG 00LI.MLE:CN* CNhnE

904L1D6WSHIN 1LE4H9NG CENTRhFUGE flOWAH514NG nO WA&*ON

Volum, 52.127 m3

Danty 1.097
TotA Ms 57,189.304 kg

LIQUID
Vo~imin 47,374 m3

0 fsty I.000
Total Mass Lgud Gx 47,374.208 kg
H20 47,328.531 kg
HN03 44.608 kg
H2C204 0.258kg

HF 0.654 kg
NaOH

A(NO3)3 0.031k,
A$F3
F.(N03)3 0.080 kg

COO 0.001 kg
NaNO2
NtNO3

MIsclano, s 0.006 kg
UO2(NO3)2 0.037 kg

Ptl 0.010 C,

Am 0.00501
C. 0 185 C

Sr 0.062 C,

OAZ
N402
NO
no

SOUDS . RESINS
-om 4.753 m3

D..nWy 2.081
TotalM s Sold 9,15.090 kg

Wt% sods 0.0wt.0 0.0.wt% 0.0 1 0716w 0.0 0.00.00 w1% 0.00 p 1
A(NO3)3

A(OH)3 9 688 kg
A203 86.158 kg
F*(N03)3
F.OOH 84 784 kg

C 33.558 kg
CO 29.008 kg

Na2C204
C02

H20
a102 7.426.116 kg

Grotd

mlscelaneous 18.050 kg
Zrcsloy 194.744 kg

GrfIOl 52.465 kg
HN03

H2C204
Na2I207

U 0.685 kg
U307 0.534 kg
UH3 0.072 kg
U02 0.920 kg
U02(NO3)2

UO4-4H2W 0.011 kg
Pu 0.602 U

Am 0.685 Ci
C 47.242 C

5, 6.004 Cl
PCB 1.467.52g

RESINS
Zeolle 696.527 kg

OER 1,181.777 kg
P 0.5060C

Am 0.258 C

C 74.762 C,
TOTAL ACTMIVES

Total U 2.059 kg
T6W1Pu 1.117 C,

TotalAm 0.929C
TRU 2.046 CI
TOW1*C. 122.18Ci

ToW*l r 6.066 Ci

itsa nomm 128.254C1
CONCENTRATION

PCB i NIqid 0.00 ppb
PCB isold. 149.520 pm
Sold. 188.29 g l

U 0.000 gmn3
Pu tout 0.021 CUm3

238 Pu 0.004 Ci4n3

239 Pu 0.009 Ocln3
240 Pu 0.009 CIn3

Am 0.018 Ciml3

TRU 0.039 C"Mn3
TRU 36 nC/g

Baja Gamma 2.460 CV/m3
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DETAILED STREAM DATA SHEET HNF-2735, Rev. 0

ALL STREAMS-OROUTIN """ SY ". | " "
TorTsauOLaDOt0 rLTER 40G TOTPLOO/T0INTO RONSDrr.WRTO GOTFORWMRSFCR C00T0O4DFWLWR8 flOTlIIOk.IlEF001E uO2INOE)I2ADD00. FEo(o~no3)3 oaLO) FINLAS.9OUTO04StENTNominal Case FOLTRATION WA'TE .ADJr CTNDItI.N0NG rCONDlTIONiG NEUTRALIZAT1ON $04UT1aN F.aso N .01.R

Voluma 33.104n3 33.103,n3 33.10 m3 0.000 m3 0.005m3 3264m3
DNONy 1.002 1.002 1.002 1.323 1.32 1.003

To4W Man 33,161.944 kg 33,161.44 kg 33,168.494 kg 0.003 kg 8.547kg 33,24.161 kg

NuM.rp.kagem
LIQUID

Volom. 33.104m3 33.103m3 33.10wm3 0.000m 0.005 m 3 33.204 i
DaNmty 1.002 1.002 1.001 1.002 1.323 1.328 1.003

TotalMass LIq"d.+Ga 33,161.Wkg 33,161.944 kg 33,168.44 kg 0.03kg .547kg 33,213.664 kg
H20 33,129,972 kg 33,129.972kg 33,134.4071g 0.002 kg 4.433 kg 33,210277 kg
HN03 31.25kg 31.225kg k31.25kg
H2204 0.180 kg 0.180 kg 0,180 kg

HF 0,458 kg 0.458kg 0.45 kg

NOH 13.000kg
AP(N03)3 0,022 kg 0.022 kg 2.022 kg 2.000 kg
AW3 0.641 kg

FP(NO3)3 0.056 kg 0.056 kg 0.170 kg 0.114 kg
CO 0,001 kg 0.001 kg 0.001 kg 0.001 kg

NN02 25.000 kg

NaN03 44.740 kg
WM~soen.ous 0.004 kg 0.004 kg 0.004 kg 0.004 kg

U02(NO3)2 0.026kg 0 026 kg 0.027kg 0.001 kg
Pu 0.0070 0,007 00 0.00 7Cl

Am 0.0040'l 0,0040C0 0.0040'I
C. 0.129 Cl 0 12 0.129 C

Si 0,043 0 00430C 0.0430
PCo 0.0009 QOQ0g g0"qm . g 0.000 g

GAZ
N02

NO
P00

SOUDS RESINS
V00W0m* 0.000 m3
Oanslty 2.241
Total Mas Sold 0.497 kg

W0% oI s 0.00wt 0.00wt 0.00wt 0.00w % 0.00wt% 0.00 N% 0.00wt% 0.0 NV% 0.00*0% 0.00 %
MN003)3

AX(OH)3 0.145 kg
AJ203
FeN03)3
FeOOH 0.02 kg

C

N02C204 0.269 kg

C02
HM
a02

Miscantmous
2Zrcaloy-

Grafoi

HN03
H2C204
N&2U2O7 0.02 kg
U
U307
UH3
U02
U02(NO3)2
UO4K420

Pu 0.007 C
Am 0.0040C0
Cs
Sr 0.043 C

Pno 0.000g
RESINS

Zeolt.
OIER

Am
Cs

TOTAL ACTIVITIES
Total U 0.016 kg 0.016 kg 0.016 kg 0.001 kg 0.016 kg
ToI Pu 0.007 CI 007 C 0-07 CI 007 C1
ToAM 0.004 Ci 0.00 4 O 004C 0.004 1
TRU 0.011 Cl 0.011 CI 0.011 CI 0.011 c0

Tlaf Cs 0.129 C 0.129 C 0.129 C, 0.129C
TotaO Sr 0.043 Ci 0.043 CJ 0.043 C 0.043 CI

Bma Owm. 0.173 C1 0.173 C 0.173 cl 0.173 C1
CONCENTRATION

PCBinl d 0.00pp 0.00 ppb 
0

.
00pt

b 000W Mb
PCB In Ids 0.001 ppm
Solds 0.01 DA

U 0.000gc3 0.000 g/cm3 0.000 g/m3 0.238 gOm3 0.000 g"iom
Pu total 0.000 C0m3 0.000 CIum3 0.000 CIu,3 0000 C m
238 Pu 0.000 Ci n3 0.000 CIV3 0.0000C11n3 0.000 C"1n3
239-Pu 0.000 CLn3 0.000 ClOn3 0.000 C11 0.000 CLIn3
240 Pu 0.000 CO3n 0.000 CLenS 0.000 Chn3 0.000 Cia3

A 0.000 Cn3 0.000 Con3 0.000 C n3 0.000 CLhri
TRU 0.000CLAn3 0000 0013 0.000 CamnS 0,000 C1n3
TRU OnCVg OnCg OoCg OnCug
Baja Owmma 0.005 C m 0.005 CUm3 0.005 0Ym3 0.005 dimS
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DETAILED STREAM DATA SHEET HNF-2735, Rev. 0

ALL STREAMS-GROUTIN __ "_ _ _ _ aOl fl.I 04e
Nominal Case M m.W a, TO O F S

DECPNTATI0N

Voym. 0.o50o3 0.045m3 186.95m3 33.162 3 1725 m3
Deusity 1.251 1.403 1.26 1.000 2400
Totl Mass 62.500 kg 63.167 kg 24,027.360 kg 33,161.944 kg 41,406.626 kg
Nubnr of packagns

LIQUID
VbAo, 0.050M.3 0.045m3 14.212 m3 33.162m3
Dosfaty 1.25f 0,&)3 1.000 0.000 1.000
Total Mass Uqi+Gaz 62.5Wkg 63.167 kg 14,212.262 kg 33,161.944 kg
H20 37.500 kg 28.950 kg 14.198.559 kg 33,129.972 kg
HNO3 13.382 kg 31.225kg
H2C204 0.077 kg 0.180kg
HF 0.194kg 0.458 kg
N.OH 34.217 kg
AKNO3)3 0.009 kg 0.022 kg
AF
F*(N03)3 0.024 kg 0.056 kg
CaO 0.000 kg 0.001 kg
NaNO2 25.000 kg

NaNO3

Miscaneo. 0,002 kg 0.004 kg
U02(NO3)2 0.011 kg 0.026kg
Pt 0.0030 0.0070
Am 0.002 C 0.004 Ci

C. 0.0550 0.129Ci
Sr 0,0190C 0.043 Q
PCB 0.000q O.000g

GAZ
N02
NO
PCS

SCUS. RESINS
Vbhum. 4.753m 17253m
DanSty 2.065 2400
Tolal Mas SoNd 9,815.098 kg 41,406.626 kg
WI% go ds 0.00 0.0 0.00 wt% 0.00 wt% 40.85 wt% 0.00 w$% 100.00 a6%
A(N03)3

AKOH)3 9.688kg
N203 86.158 kg
Fo(N03)3
FcOOH 84.784 kg
C 33.558 kg
C.0 29.008 kg
Na2C204
C02
120
S102 7.426.116 kg
Grou 41,406.626 kg
MIsceansou 18.050 kg
Z raloy 194.744 kg
Grafoil 52.465 kg
HNO3
H2C204
N2U207
U 0.685 kg
U307 0.534 kg
UH3 0.072 kg
U02 0.920 kg
U02(N03)2
U04-41H20 0.011 kg

ft 0802/ c
Am 0,665 Cl
Ci 47.242 C
Sr 6.004 ci
PCB 1.48r.S2 g1

RESINS
Z.oIts 696.527 kg
OlER 1.181.777 kg

Pu 0.506Ci
Am 0.258c,
Cs 74.762 1

TOTAL ACTMTIES
Total U 2 043 kg 0.016 kg
Total Pu 1.1100 0007 C
Total Am 0.925 Cl 0004 Ci

TRU 2.035 C 0.011 CI
Total Ct 122.059 Ci 0129 C
Total Sr 6.022 Ci 0 043 C
Bsea Gamm. 128.081 Cl 0.173 CI

CONCENTRATION
PCB S 44d 0.00 ppb 0.00 ppb
P0B i. sols 149.520 ppm
Solds 517.54 g4
U 0.000 g/cm3 O.O gc.3
Putotal 0.059 Cl/3 .000 Cflm3
238 Pu 0.012 C413 0.000 CIm3

239 Pu 0.023 CIm3 0.000 Cikn3
240 Pu 0.023 CI.n3 0.000 Cln

A, 0.049 CiOm3 0.000 Cin3
TRU 0.107 Cimn3 0.000 Cln3

TRU 95 Cvg SnCvg
Bea Gamma 6.754 Cl/m3 0.005 CUM)
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HNF-2735, Rev. 0

Requirements

TOTAL STREAMS Requirements Obtained results
Nominal Case =

PCB in liq
PCB in sol
Concentration
Na(N03) concentration
NaOH Concentration
NaOH + Na(N02) Concentration
Na(N02) concentration

Volume generated m3

Gro1,W W ,e Iet S ERV
PCB (ppm)
U g/ml

Pu(Total)
238 Pu
239 Pu
240 Pu
Am

TRU

Volume generated m3
Number of 4.8 m3 drums

$lters :AGotedt tint. toERFAI setasi to WflP
PCB (ppm)
U g/ml

Pu(Total)
238 Pu
239 Pu
240 Pu
Am

TRU

Volume generated m3
Number of 0.2 m3 drums

< 0.5 ppb
< 2 ppm
< 40 g/l

Req on [OH-]: 0.30 M
Req on [OH-]+[NO2-] : 1.20 M

Req on [N02-] : none

ER .F Re .UIem4 t* .

< 0.026 g/m|

< 1.5
< 0.029
< 0.029

< 0.05

Ci/m3
Ci/im3
Ci/m3
Ci/m3
Ci/m3

< 100 nanoCi/g

ERF Rqu 2m6nt .

< 0.026 g/ml

< 1.5
< 0.029
< 0.029

< 0.05

Ci/m3
Ci/m3
Ci/m3
Ci/m3
Ci/m3

< 100 nanoCi/g

< 2 ppm

> 100 nanoCi/g

0.01 ppb
0.262 ppm

21.85 g/l
3.20 M
0.30 M
1.20 M
0.90 M

1,620 m3

22.428 ppm
0.0001 g/ml

0.035
0.007
0.014
0.014
0.029

Ci/m3
Ci/m3
Ci/m3
Ci/m3
Ci/m3

31 nCi/g

32.0 m3
6.7

9.7 m3
48.4
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DETAILED STREAM DATA SHEET
HNF-2735, Rev. 0

TOTAL STREAMS
Nominal Case

ST-'10 I T1.02

SLUDGE AT INLET WATERAODITION
TREATMENT UNIT I FOR SCREEN

WASHING

USTRE R 1STM

SLUOOE STREAM JRESINSTREMTROM
FROM RESIN
SEPARATION

RESIN SEPARATION

ST-201

SLUDGE TO
DISSOLVER

ST.202

RECYCLED NITRIC
ACID

N03 FOR
DISSOLUTION

DISSOLUTION OFF.
GAS

ST-2S

DISSOLUTION
SOLUTION

Volume 259.582 m3 6.607 m3 258.863 m3 7.824 m3 258.883 S3 10.141 a3 271.376 m3 1328.708 m3 511562 m3
Density 1.101 1,000 1.098 1.056 1.098 1.125 1.278 0.002 1.251
Total Mass 285,817.744 kg 6,607.342 kg 284.165.908 kg 8,259.178 kg 24,165.908 kg 11,408.543 kg 346,818.894 kg 2,3i4.094 kg 639,933.899 kg
Number of packages

LIQUID
Volume 251.520 m3 6.807 .3 251.520m3 6.607.m3 251.520 n3 10.141 m3 271.376 m3 1328.708 ni3 607.631 m3
Density 1.000 1.000 1.000 1.000 1.000 1.125 1.278 0.002 1.243
Total Mass Liquid + Gaz 251,519.615 kg 6,607.342 kg 251,519.615 kg 6,607.342 k 251,519.615 kg 11,408.543 kg 346,818.894 kg 2,314.094 kg 631,124.455 ka
H20 251,519.615 kg 6,607.342 kg 251,519.615 kg 6,607.342 kg 251,519.615 kg 7,575,273 kg 121,142.374 kg 386,668.989 kg
HNO3 3,833.270 kg 225,676.520 kg 193, 41.192 kg
H2C204

NaOH
AI(NO3)3 9,950.062 kg
AIF3
Fe(NO3)3 23,766.581 kg
CaO 275.916 kg
NaNO2
NaNO3
Miscellaneous 1,858.878 kg
UO2(N03)2 _ . _ ._ .. . 15,185.836 kg
Pu 1,717.131 C

Am 1, 775.467 Ci
Cs 26,356.483 Ci

PCB _ _____ _ . . . 6.8489

N02 1,405.090 kg
NO 909.004 kg
I PC 837.485a

SOLIDS + RESINS
Volume 8.063 m3 7.343 m3 1.217 m3 7.343 m3 3.931 m3
Density 5.621 5.833 1.4281 5.833 2.292

Total Mass Solids + Resins 34,298.129 kg 32,646.294 kg 1 651.836 kg 32,646.294 kg 8,809.444 kg
WI% solids _12.00 _ ___ 0.00 w% 1.49 wtr/_ 20.00 wo% 11.49 %5. 0.00 wtt% 1.381w%

AI(N03)3 +
AI(OH)3 - 1.009.772 kg 1,007.752 kg 2.020 kg 1,007.752 kg 10.078 kg
A1203 1.824.790 kg 1.821.140 kg 3.650 kg 1,821.140 kg 91.057 kg
Fe(NO3)3 9

FeOH 8,837.152 kg 8.819.477 kg 17.674 kg 8,819.477 kg 68.195 kg
C 35.608 kg 35537 kg 0.071 kg 35.537 kg 35.537 kg
CaO 307 188 kg: 306.573 kg 0.614 kg 306.573 kg 30.657 kg
Na2C204
C02 230.483 kg; 230.022 kg 0.461 kg 230.022 kg
H20 I I
S,02 7,879.846 kg 7,864.086 kg 15.760 kg 7,864.086 kg 7,864.086 kg
Grout
Miscellaneous 1,881.418 kg 1,877.655 kg 3.763 kg 1,877.655 kg 18.777 kg
Zircaloy 206.643kg 206 230 kg 0.413 kg 206.230 kg 206230kg
Grafol 55.843 kg 27.821 kg! 27.821 kg 27.821 kg 27.821 kg

H2C204 _
N20U207 4-4.. .. .
U 3,093.976 ,g 3,087 789 kg 1 6.188 kg 3,087789 kg 1.544 kg

U307 2,413.317 kg 2,408 491 kg, 4.827 kg 2,408.491 kg 1.204 kg
UH3 325.714 kg 325063 kg 0651 kg 325.063 kg 0.163 kg'
U02 4,155.039 kg 4 146 729 kg 8.310 kg 4,146.729 kg 2.073 kg
U02(NO3)2
U04-4H20 50.031 kA _1 k[ 49.931 k1 0 l= kq, 0.025 kg
Pu 1,729.016C, 1725 558 Ci 3.458C, 1.725.558C- 5.177 C,
Am 1,761.104 C1 1,777541 Ci, 3.5620C! 1,777.5410C, 1.778 Ci
Cs 26,480.609 C, 26.427.648 C, 52.961 C, 26,427.648 Ci 79.283 Ci
Sr 27 110.532 C, 27 05631i 54.221C,' 2756311 C ___ _ _ 13.528 Ci
SN PCs 4,49965g ____ 4194271_g -300.6_ g__ 4 194.271 1,256.227q

RESINS 366 9 i4n .]_
Zeolite 738 716 kg 369 358 kg 369 358 kg 369.358 kg 369.358 kg
OER 1 252794kg ___ 62 640_k _ 1,190 154 kg 62640k_ 62640 kg
Pu 0.582 C, 0.029 Ci 0 553 C, 0 029 C, 3.279 C,

0.464 C, 0 0230CI 04400,. 0023 0.320 Ci
C, 180.402 C,, 9.020 C 71.382 Ci 9.020 C, 0.902 Ci

TOTAL ACTIVITIES 7
Total Pu 1 729.5980!i 1 725.587 C: 4.011 0!l 1 725.587 Ci 1 725.587 C,_T_ U_ ____________ .91 ______ 1 : 04C __1_1510 7___ - ____

I Total Am 1 781.57 Ci 1 777.565 Ci 4.003 Ci 1 777 565 Ci 1 777.565 C,
TRU 3 511.165 Ci 3 503.151 Ci 8.014 C, 3 503.151 G, 3 503.151 Ci
Total Cs 26 661 011 Ci 26 436.668 Ci 224343 C, 26 436.668 Ci 26 436.668 Ci
Total Sr 27 110.532 Ci 27 056.311 Ci 54.221 Ci 27 056.311 Ci 27 056.311 Ci
Beta Gamma 53 771.543 Ci 1 53 492.979 C1 278.564 Ci 53 492.979 Ci 53 492.979 Ci

CONCENTRATION I
PCB in liquid
PCBinsolids
Solids
U
Pu total-
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

131. 056 ppm
132.13 g/Ill

0035_g _ _
6,663 Cilm3I
1.333 C/m3
2.665 C,1m3
2.665 C/mn31
6.863 Cm3

13.526 Ci/m3j
12285nCilg

207.l4G CiLm3,r,,

12.4_76 ppm
126.11 g/il

0.035 g/cm3

6.66 Cilm3
1.333 C,/m3
2.666 Ct/m3
2.606 Cl/n3
6.867 C,/m3.

13.533 Ci/m3
12328 nCi/g

206,646 Ci/m3

182.036 ppm 128.476 ppm
211.11 g/A 126.11 gl

0002 /c_3 0.035 g/cm3
0.513 Cilm3 6.666 CIlm3
0.103 Cdm3 1.333 Cm3
0.205 C1/m3 2.666 Cl/m3
0.205 Cl/m3 2.666 Ci/m3
0.512 Ci/m3 6.867 Cum3
1 024 Cirm3 13.533 Cum3

970 nCilg 12328 nCilg
35.602 C E/ms 206.646 Ciml _____

10.85 ppb
_ _142_690pm

17.22 g/4
0,018 g/ma3
3.373 Cilm3
0.875 Ci/m3

1.349 Ci/m3
1.349 Ci/m3
3.475 Ci/m3
6.848 Cilm3
5474nolg

104.568Cilm3
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DETAILED STREAM DATA SHEET FINF-2735, Rev. 0

TOTALSTREAMS
Nominal Case

I.2 Si8301
DISSOLVER I RESIN STREAM TO

WASHING WATER LEACHING

ST 302

TOTAL REAGENTS
FOR RESINS AND

87.03 87-:304

TOTAL OXALIC USED
FOR RESIN

TOTAL HF USED FOR
SOLIDS LEACHING

TOTAL 4I05 USED
FOR RESINSAND

TOTAL HN*S USED
FOR RESIN

U1 AL WOOS 355

FOR SOLIDS

vi-08

TOTAL CLARIFIED
SOLUTION FROM

SOLIDS LEACHING LEACHING AND AND WASHON SOLIDSLEACHING LEACHING AND LEAICHINGAND RESIN LEACHING
WASHING WASHING WASHINO

Volume 81.458 M3 7.824m3 149.311 M3 12.477m3 72.l"7 .3 64.068 m3 3.833 m3 60.225 .3 32.710 m3
Density 1.000 1.056 1.164 1.100 1.076 1.278 1.278 1.278 1.055
Total Mass 81.458.057 kg 8,259.178 kg 173,825.467 kg 13,724.169 kg 78,234.830 kg 81.866.469 kg 4,898.785 kg 76,967.683 kg 34,497.319 kg
Number of packages

LIQUID
Volume 81.458 m3 6.607lm3 149.311 m3 12.477 m3 72.777 m3 64.058 m3 3.833n,3 6W.225 m3 32.639 m3

Density 1.000 1.000 1.164 1.100 1.075 1.278 1.278 1.278 1.054
Total Mass Liquid + Gaz 81.458.057 kg 6.607.342 kg 173,825.467 kg 13,724.169 kg 78,234.830kg 81,866.469 ko 4,898.785 k 76.967.683 kA 34.406.247 kg

H20 81,458.057 kg 6,607.342 kg 119,521.546 kg 13,492.473 kg 77.433.461 kg 28,595.612 kg 1,711.125 kg 26,884.487 kg 30,963.224 kg
HNO 53,270.857 kg 53,270 857 kg 3,187.660 kg 50,083.197 kg 3,117.654 kg
H2C204 231 .696 kg 231 696 kg 231.439 kg
HF 801.368 kg 801.368 kg
NaOH
AI(NO3)3 18-663 kg
AIF3
Fe(N03)3 43.252 kg
GaO 0.491 kg
NaNO2
NaNO3
S Miscellaneous - 3,383 kg
_U.(NO

3
)2 28,141 kg

Pu 3.862 C
Am 3.225 Ci
Cs 120.648 Ci

& s _ _.. _ _ _ _ _ __-.- - - - - - - - - - 5 0 .1 16 

N02

NO
PCs

SOLIDS + RESINS
Volume 1.217 m3 0.072 m3
Densiry 1.428 1.271
Total Mass Solids + Resins 1,651.836 kg 91.072 kg
W% solids 0.00 w1% 20.00 w1% 0.00 % 0. 000 w% 0.00 w% 0_00 Wr% 0.00 wt% 0.26 ws%

Al(N03)3
AI(OH)3 2.020 kg 0.011 kg
A1203 3650 kg - 0.021 kg
Fe(N03)3
FnOOH 17 674 kg 0 100 kg
C 0.071 kg 0.004 kg

CaO 0.614 kg! 0.007 kg
Na2C2O4
C02 0.461 kg
H20
Si02 15.760 kg 0.893 kg
Grout
Miscellaneous 3 763 kg 0.021 kg
Zircaloy 0413 kg! 0.023 kg
Grafll 27.821 kg 1.576 kg

HN03
H2C204 _ _ __

Na2U207
6.188 kg 0.026kg

U307 4.827 kg 0021 kg
UH3 0.651 kg D0.003kg

U02 8.310 kg 0 035 kg4
U02(NO3)2
U04-4H20 0.100.kg._______ 0......
Pu 3.458 Ci 0.004 Ci

Am 3.562 Ci 0,035 CI
Cs 52.961 Ci 1:401 Ci
Sr_ _____ _ 54.221 Ci 0.230 Ci

__ __ PCB _ ___ _ _ _ _ _ 300.694 g _ _ _ _i

Zeolite 369.358 kg 20.920 kg

01ER _ _ _ _ _ _ _ _ _ 1,190.154 kg67,410 kS

Pu 0 553 CI 0 004 Ci

Am 0 440 C, 0.009 Ci
CsA1.1382 CF 4.465 Ci

TOLACTIVITIESI

Total U 18.392 k9  _ _ _ _ _ __ _ _ ________17.077 kg

Total Pu 4.011 Ci 3.870 Ci
TONIl Am 4 003 C, 1 3269 Ci

TRIJ 8.. 8014 1i -- ---- 7.139 CI

T 224 343 1 126.514 Q
Total Sr 54.221 Ci 50.347 Ci
Beta Gamma 278.564 Ci 176.860 Ci

_ _ _

CONCENTRATION
PC6 ir liquid
PCB solids
Solids
U
Pu total
238 Pu
239 Pu
240 PU
AF,
TRU
TRU
Beta Gamma

182.036 ppm
211.11 g/1

0.513 Cilm3
S103 Ci/m3
0 205 C,/m,3|
D 205 C,/m3|
0 512 C,/mi
1024 Ci/m,

970 n~ig
35.602 COm3

187.008 ppm
2.78 gI

0.001 g/cm3
0.118 Ci/m3
0.024 Ci/m3
0.047 Ci/m3
0.047 Ci/m
0 100 Cilm3
0. 218 0mS

207 Cil

G-8



Vol... 239.651.m3 24.778.m3 166.555 mG3 161.926 G,3 NEI34 m3 52.077 mT3 43.092 m3 8.518 w3 W&6035 m3
D.nsIfy 1.111 1.085 1.182 1.000 1.172 T.UNS 1.107 f.038 f.207
Total Mass 266,266.885 kg 26,877.537 kg 196,609.516 kgj 161,926.047 kg 1,006,207.B74 kg 57,189.304 kg 48,351,152 kg 8,836.152 kg 707,443.669 kg
Number of packages

LIQUID
Volume 239.621 m3 23.510.m3 162.836 nT3 161.926 m3 NOON05 M3 47.374 m3 39.9"4 m3 7.321 m3 6.838 M3
Density 1.111 1.075 1,1"8 1.000 1.172 1.000 1.002 1."0 f.207
Total Mass L-lguid + Gaz 260.200L96 ka 25,_269,_620 kag 188,486.319 kg 161,926,047 ka 1,007.609.540 kog 47,374.206 kg 40,052.099 kg 7.321.307 ka 707,003.197 kg
H20 213,205.448 kg 21,822.770kIR 137,242,468 kg 161,926 047 kg 708,865.785 kg 47,328,531kRg 40,011.050 kg 7,317,481 kg 464,697.113 kg
HN03 51,755.572 kig 3,121.131 kg 50,364.746 kg 246.574.501 kg 44,608 kg 41.131 kg 3.477 kg 191.701.275 kg
H2C204 231.696 kg 231.439 kg 0.258 kg 0.258 kg
HF 80O.714 kg 801.368 kg 800.714 kg 0.654 kg 0.654 kg
NaOH
AI(NO3)3 -2 12.14 kRS 18.6821kg 15.324 kg 9,968.713 kg 0.031 kg 0.013 kg 0.018 kg 9,857.736 kg
AIF3
Fe(N3) 24.48k 43.299 kg 1 41.249 kg 23,809.799 kig 0.080 kg 0,034 kg 0.046 kg 23,518,049 kg
CEO 3.0 kg 0492 kg 1 0 516 kg 276.407 kg 0 001 kg 0.000 kg 0.001 kg 272.809 kg
N.N02
NaN03
Miscellaneous 17 635 kg 3 317 kg 29271 kq 1,862.259 kg 0.DOE kg 0.002 kg, D.OD3 kg 1,841.241 kq
UO2(NO3)2 76- q 21641 kgI _____k _, _15219.924,kq __ _0.037 ka 0.014 ka 0,023 kg 15,114.975 k;

Pu 14.552 C, 3.6 C, 8 272 C, 1, 728. 07 C, 0.010 C, 0,007 C, 0.003 C1 1, 709.503 Ci
Am 1O0 21 C, 3,226 C, 3.256 C, 1, 780.4 79 Ci 0,005 C, 0.003 C, 0,003 C, 1, 766,633 Ci
CS 170.671 C, 12W.775 C, 71 223 C, 26.528.4W4 Ci 0. 185 C, DON5 C, 0.127 Ci 26,23T.176 C,

Sr123.522 C, _ 50,154 C, 2935 7C 4 27,103.409 C, 0,062 C, 0,024 C, 0.038 Cr 26,929,650 Ci

__ PB 0 057'9 09g___68 0.0001, 0.001; 6,791 a

N02
NO
PCs

SOUIDS + RESINS
Volume 0.030.m3 1.268 W3 3,719 .3 O 286 .3 4,703 m3 3. 708 m3 1. 1916 2n3 0.197.m31
Density 2.9 1.271 2,287 2.136 2.130 .O .7 2.2921

Total Mass Solids + Reamns 66.7119 kg 1,607.917 kg 8.323.197 kg 598,333 kg 9.815.098 kig 1,1 .23k 1,516.1145 kg 440.472 ks

Wr% solids 0.03 w11% 5.98 wr% 4.23 wslt% Q.00_% _0.06__t _____17.16 w&% _fAt ___7.16 _wA 0,06_%
AI(NO3)3 1

Ai(OH)3 0.076 kg 0.202 kg 9 526 kg 0.592 kg 9 688 kg 9.497 kg 0.191 k9 0.504 kg
A1203 - .690 k, 0.365 kg 86.072 kg 5.264 kg 86.158 kg 85.814 kg 0.344 kg 4.553 kg
Fe(NO3)3 I
F.0OH 0.669 kgj 1.767 kgl 83.366 k, 5.179 kg 84.784 kg 83.116 kg 1.667 kg 4.41( kg
C D.269 kg 1.071 kg 33.591 kg 2 050 kg 33.558 kg 33.491 kg 0.067 kg 1.777 kg
CDC 0.22 kg .23k 2.979 kg 1.772 kg 29.008 kg 28 892 kg 0 116 kg 1 533 kg
Na2C204i
C02
H20-

GiO2T 53 kg 1.6 kg 7,433.527 kg 1 453.730 kg 7,426.116 kg 7,41 1.249 kg 14.867 kg 393.204 kg

Miscellaneous 0.142 kg 0.376 kg 17 749 kg 1.103 kg 18.050 kg 17.695 kg 0.355 kg 0.939 kg
Zircaloy 1.564 k g 0.413 kg 194 939 kg 11.899 kg 194.744 kg 194,354 kg 0.390 kg 10,311 kg
Graful 0.211 kg 27,821 kg 26.298 k, 3.178 kg 52.465 kRS 26.219 kg 26.248 kg 1.391 kg
HN03

U 0.008 kgl 0.464 kg, 0 248 kg 11 0 112 kg 0.685 kg 0.247 kg 0.438 kug 0,077 kg
U307 0.006 kg 0 352 kg 0 194 kgI 0.087 kg 0.534 kg 0 193 kg 0.341 kg 0.060 kg
UH3 0.001 kg 1 141 kg 0 026 kg 0.012 kg 0.072 kg 0.026 kg 0.046 kg 0,008 kg
U02 0.011 kg 0.623 kgI 0 333 kg 0 150 kg 0.920 kg 0.332 kg 0.588 kg 0.104 kg
U02(NO3)2
U04-4H20 _ _ __000_kg 0 008 kg 0 OO4_kg - 0.002 kg 0.011 ~g 0_004 kjg 0 107 ka __ .01 kg
pu 0 026 C, b.o6q c, 0.538 C, 0 289 C, 0.602 C, 0.537 C, 0.6, C, 0.259 C;
Am 0.009 C, 0.516 Ci 1.8 C .132 C, 0.665 C, 0.084 C, 0.5M1 C, 0.089 C,
Cs 0 446 C, 24l 733 C: 23.901: 2 C 5.813 C, 47.242 Ci 23.910 C, 23.332 C, 3.04 C,
Sr 0.0 71 C, 4.067, C _ 2.174 C, 0.978 C, 6.004 C, 2 167 C, 3.836 C, 0.676 C,
PCs - 9 526 9 300.6_4 j 1. 187.449 g 89,368 g_ 1,467.552 a 1,183.80 _ 2816 62.811,g

RESINS
Zeolite 2.801 kg 369.356 kg 349.13(6 kg 42.189 kg 696.527 kg 348. O0 kg 348,438 kg 18.468 kg
OIER 0 475 kg 1,190.154 kg 59.21( kg 71.017 kS 1,181 777 kq 59.OW3 kg 1, 122.744 kg 3.132 kg
Pu 0.017C, 0.077 C, 0.434 C, 0.15 C, 0.506C, 0.433 Ci 0.073 Cf 0.164 C,
Am 0.002 C, 0.159 C, 0.109 c, 0,027 C, 0 258 C, 0 109 C, 0.150 C, 0,016 C,
CsL 0.005 c, 78.836 C, 0.392 C, 4 516 C, 74.762 C, 0.391 C, 74.371 Ci 0.045 C,

TO TAL ACTIVITIES
Total U -46.420 kg 18.392 kg 11 442 kg _919 092_ki 2 059 kg D 744 kq 1 315 kg 9,130.595 kg
TOtalPU 14.595 C, 4.011 Ci 9 244 Ci 1 726.481 Ci 1.117 Ci 0.976 C, 0.141 C, 1 710.016 Gi
TCWa Amn 10.632 Ci 4.003 Ci 3 449 Ci 1 780.638 C, 0.929 Ci 0.195 Ci 0.734 C, 1 766.737 CQ

T-RU 25.227 C. 18.014 Ci 12,693 C, 3 509A119 Ci 2.046 Ci 1.171 Ci 0.875 CI 3 476.763 Ci
TCWa CS 171.124 C, 224.343 C, 95 596 CI 26 538 823 Ci 122 188 C, 24.358 Ci 97.830 Ci 26 241.185 Ci
TotawS 123.593 C, 4.1C 1531 C' 27 104.467 C, 6.066 Ci 2.191 Cil 3.874 Ci 26 930,527 Ci

Beta Gamma 2418 278 514 C 127.1C 34.9 i 224C 26.50 101.704 Ci 53 171.712 Ci

- T - -11 Mls ~ T ------ 7- -T-oTOTAL STREAMS -s - OT-31.

FOR RESINS AND
SOLIDS WASHING

|TOTALSOLIDS I LEACHEDREsuN, T-LE~cHEDlsolfus TOTAL SOLUTION
FROM CENTRIFUGE

RESINS+,SOLID
RESIDUES FROM

L EACHING

FINALDCOMCLGGNGS FINAL DECLOOGING
(GIUDI) (RESIN)

DISSOLUTION
SOLUTIONAFTER

CENTRIFUGE

CONCENTRATION
PCB i liquid
PCBmnSolids
Solods

Pu total
236 Pu *
239 Pu
240 Pun
Amn
TRU
TRU
Beta Gamma

0.21 ppb
_14_262_5,p pm

0.28g/1
0.000p/cm3
D.061 Cilm3
0.012 Ci/m3
0.024 Ci/m3
0.024 CiIm3
0.044 Ci/m3
0.105 Ci/m3

95 nCilg

1.230 Cilm3

D.05 oppb,
1_42_617pm

49.97 g/I
_0,000 1cm_3

0.055 CiIm3
0.011 C,/mU3
0.022 Ci/m3
0.022 Ci/m3
D.D21 C,/mn3
0.076 Ci/m3

64 NClg
0.763 Cihm3

6.80 ppb
149 3621pm

0.70g 1
0.011 g/m,3
2.009 CIIm3
0.402 C,/m3
0.804 Ci/m3
0.804 Ci/m3
2.070 CI/m3
4.079 CI/m3
3 481 nCag

62.351 CIUm3

0.00 ppb

188.47 ll
0.ON g/.m3
0.021 CiIm3
0.0O4 Ci/m3
0.0O9 C/m3
0.009 Ci/m3
0.01 8 Ci/m3

-0.039 CIIm3
36 nClg

2.463 Cifm3

0.00 Ppb
142 _fill

189.93gal
0.ON g/Sm3
0.022 CiIm3
0 004 Ci/m3
0.0O9 Ci/m3
0.0ON C,/m3
0.004 Ci/m3
0.027 CUTm3

24 nClg
0.608 CI/m3

9.61 ppb
__1_42 20_pMm

0.75,)]
0.016 g/m
2.918 CiIm
0.584 Ci/m3
1.167 CiIm
1.167 Cim3
3.015 Ci/m
5.933 Ci/m-3
4 9U5 nCilg

$0.731 011m3

_18_7.008 ppm
64.89g/ll

D.001/cm3
0.162 CIIm3
0.032 Ci/m3
0.065 Ci/m3
0.065 Ci/m3
0.162 C/m-3

--. 323 CI/m3
298 nClg

11.242 CUTm3

___1--7W Cppm
178.09 g/1

0.000 gIc3
O.OU7 ClImS
0.003 CIm3
0.007 Ci/m3
0.007 Ci/m3
0.0ON Ci/m3
0.103 Ci/m3

99 nClIg
11.941 CUM3
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DETAILED STREAM DATA SHEET

TOTAL STREAMS
Nominal Case

OTAL T |TTXfLI AT . iUSEi ITALW.ATERFOR
FOR RESIN

LEACHING AND
WASHING

SOLIDS LEACHING
AND WASHING

ST410

SOLIDS FROM TTOTAL SOLUTION TO
CENTRIFUGE I FILTRATION

FILTER RINSING
WATER

HNF-2735, Rev. 0
E T4D' ET.54' f d- *T-4

TOTAL SOLUTION TO
ADJUST

RINSED FILTER TO
CONDITIONING

GROUT FORMERS
FOR FILTER

CONDITIONING

CONDITIONED
FILTERS

Volume 16.48 m3 145.468 m3 36.780 m3 893.445 m3 21.633 m3 908.435 m3 0.766 m3 8.584 M3 9.088 M3
Density 1.000 1.000 1.131 1.166 1.000 1.169 1.406 2.196 2.192
Total Mass 16,457,934 kg 145.468.112kg 41,607.870 kg 1,041,369.818 kg 21,633.174 kg 1,061,925.991 kg 1,077.000 kg 18,841.874 kg 19,918.874 kg
Number of Dackages 48.378 48.378

LIQUID
Volume 16.458 m3 145.468 m3 33.064 m3 893.159 m3 21.633 m3 908.406 m3 0.509 m3 0.029 m3
Density 1.000 1.000 1.007 1.166 1.000 1.170 1.059 1.080
Total Mass +uid + Gaz 16457934 RA 4546821i2Sk 33,280.751 kg 1,040,771.484 k 21,633.174 kg 1,061,866.158 Rg 538.500 kg 31.183 kg
H20 16 457 934 kg 145,468.112 kg 32,924.015 kg 741,995757 kg 21.633.174 kg 763,152.545 kg 476.386 kg 27.074 kg
HNO3 284.960 kg 246,605.726 kg 246,553.847 kg 51.879 kg 3.270 kg
H2C204 231.619 kg 231.564 kg 0.055 kg 0.001 kg
HF 801.172 kg 800.972 kg 0.200 kg 0.003 kg
NaOH
AI(NO3)3 15.324 kg 9.968.735 kg 9,966.639 kg 2.095 kg 0.101 kg
AIF3
Fe(N03)3 41.249 kg 23,809.855 kg 23,804.210 kg 5.645 kg 0.071 kg
Coo 0.516 kg 276 407 kg 276.338 kg 0.069 kg 0.000 kg
NaNO2
NaNO3

Miscellaneous 2.927 kg 1,862.263 kg 1,861.857 kg 0.406 kg 0.011 kg
U02(N03)2 __ _ 761 kg 15,219 950 kg . _ ___1518.184 kg 766 kg 0.652 kg
Pu 1.251 Ci 1,726.013 Ci, 1,727.825C, 0.1 8C, 0.073 Ci
Am 1.466 C, 1.780.483 C, 1,780.265 Ci 0.218 Ci 0.071 C,
Cs 19 802 C, 26, 526 623 3, 26.525.565 Ci 3.058 C 1.239 C,
Sr _18 744 C 27, 103 532 CI, 27 100 649 Ci 2.883C C 1.212 C
PC .0g . 68.48Ii __ 0.344 g 0.001 gOOOQ

N02
NO

SOLIDS + RESINS
Volume 3.716 M3 0.286 m3 0.029 m3 7 m3 8.584 M3 . M3
Density 2.292 2.136 2.136 36 26 2.195 2.196
Total Mass Solids + Resins 8.327.127 kg 596.333 kg 59.833 kg 538.500 kg 18,841.874 kg 19,887.691 kg
Wr% sods 0.00 0.00 w#% _ _ 20.01_wt% 0.O6wti 0.00 wtl 0.01 w4% 50.00 1% 100.00 W1% 99.84 w%

Al(NO3)3 1.995 kg
A1(0H)3 9 526 kg 0.592 kg 0.059 kg 0 533 kg 1.533 G
A1203 86.072 kg 5.264 kg 0.526 kg 4.738 kg 4.738 kg
Fe(N03)3 5.574 kg
FeOOH 83.366 kg 5.179 kg; 0.518 kg 4.661 kg 4.661 kg
G 33.591 kg 2.050 kg 0.205 kg 1.845 kg 1.845 kg
UaO 28 979 kg 1.772 kg 0.177 kg 1.595 kg 1.664 kg
Na2C204
C02
H20 5 2,757.347 kg 2,757.347 kg
S,02 7,433527 k 453.730 kg 45373 kg 408.357 kg 408.357 kg
Grout 16.064.527 kg 16,533.638 kg
Miscellaneous 17.749 kg 1.103 kg 0.110 kg 0.992 kg 1.584 kg
Zircaloy 194 939 kg] 11.899 kg 1.190 kg 10.709 kg 10.709 kg
Grafoil 26.298 kg] 3.178 kg 0.318 kg 2.860 kg 2.860 kg
HN03 48.609 kg
H2C204 ______ __ .__ ____ _ _ .___0 054 kg
Na2U207

U 1.459 kg 0.112 kg 0.011 kg 0.100 kg 0.100 kg
U307 1.138 kg 0.087kgI 0.009kg 0.078 kg 0.078 kg
UH3 0.154 kg 0.012 kg 0.001 kg 0.011 kg 0.011 kg
U02 1.960kg 0.150 kg 0.015 kg 0.135 kg 0.135 kg
U02(N03)2 1113 kg
U04-4H20 0.A4kgI . .002kg _ .000 kg 0.002 kg 0.002 kg
Pu 4.893 C,, 0 269 C, 0029 C, 0.260 C, 0.375 C,
Am 1.680 Ci[ 0.132 C, 0.013 C, 0.119 Ci 0.266 Ci
Cs 74. 942 Cr] 5 813 Ci 0.581 Ci 5.232 C 7.051 Ci
Sr __ 12 787 C, 0 978 C, 0.098 Ci 0.860 Ci 2.551 C,
PC _ ______ _..1 

7  9. 6968 8937 _ 6.g34 86.9359
RESINS

Zeolile 349 136 kg 42.189kg 4.219 kg 37.970 kg 37.970 kg
OIER - 59210kg 71.017 kg 7 102_k _ 915 kg _______ 63 915 kr
Pu 3.099 C, 0 165 0.019 C, 0.167 C, 0.167 Ci
Am 0.303 C 0.027 Ci 0.003 Ci 0.024 Ci 0.024 C,
Cs | 0.853 C 4.516 C, 0.452 C, 4.064 C, 4.064 Ci

TOTAL ACTIVITIES
Total U __ _ _____1_1442_kg 9_ 94_108k _ _________ 9,192.743g 1. 5kq
Total Pu 9.244 Ci 1 728.488 C, 1 727.873 C, 0.615 Ci 0.615 C,
ToGaW Am 3.449 C 1 780.642 Ci 1 780.281 Ci 0.361 Ci 0.31 C
TRU 12.693Ci 3509.1300C 3508.154Ci 0.976 Ci 0.9760C
Toal Cs 95.596C, 26538.9530C 26526.598 Ci 12.355 Ci 12.3551
Total 31.531 Ci 27104.510C, 27100.747C, 3.763 Ci 3.783CQ
Beta Gamma 127.1280C 53 643,463 Ci 53 627.345 Ci 16.11801 16.118 Ci

CONCENTRATION
0 28 ppb

142_600ppm
226 41 g/I

0 000 gtm.3
0.251 Ci/m3
0.050 Cim3
0.101 Ci/m3
0 101 Cilm3
0.094 Cilm3
0.345 Ci/m3

305 nCOig
3.456 Clim3

6.58 ppb
149362ppm

0 67 g/l
0.010 g/cm3
1.935 Cilm3
0.387 CdIm3
0.774 Ci/m3
0 774 Ci/m3
1 .993 Ci/m3
3.928 Ci/m3
3 370 nCilg

60.041 Cim3

0.32 ppb
149W2 pm

0.07 g/I
0.010 g/cm3

2.51 ppb
_161.437 p0m

703.00 gi
0.002 alcm3

1.902 Cilm3 0.803 CI/m3
0.380 Ci/m3 0.161 Ci)m3
0.761 Ci/m3 0.321 Ci/m3
0.761 Ci/m3 0.321 Cijm3
1 960 CI/m3 0.471 CGum3
3.862 Cl/m3 1.274 Cim3
3 304 nCi/g 906 nCi/g

59.033 Cilm3 21.041 ClIm?

2195 12 g/l

2.87 ppb
4.371 ppm
2188.38 g/l

0.000 g/cm3
0.068 Cilm3
0.014 C/m3
0.027 Ci/m3
0.027 Cilm3
0.040 Cir/3
0.107 Cilm3

49 nCilg
1.774 Cirri

G-10

PCB in liquid
PCB in solids
Solids
_U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma
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DETAILED STREAM DATA SHEET HNF-2735, Rev. 0

TOTAL STREAMS
Nominal Case SOLUTION sE FO iTNADDIT6RN FE(No33 L(

NEUTRALIZATION SOLUTION ADDITION SOLUTION

sT..a4 - "4"-

FINAL SOLUTION NAN02ADDITION
SENT TO TWRS SOLUTION

MNOHADDITION WATER ADUSTMEMT
SOLUTION

8T70 87-r02

RESINS#SOLID
SOLUTION AFTER

DECANTATION

SUPERNATE TO
ELIMINATE

Volume 977.314 m3 1.263 m3 61.976 m3 1620.460 m3 187.596 m3 278.898 m3 140.004 M3 18.965 mS 33.162 m3
Densiy 1.172 1.323 1.328 1.180 1.251 1.403 1.000 1.267 1.000
Total Mass 1,145,900.207 kg 1,670.713 kg 82,303,502 kg 1,912,818.656 kgl 234,720.085 kg 391,294.379 kg 140,903.984 kg 24,027.360 kg 33,461.944 kg
Number of packages

LIQUID
Volume 977.286 m3 1.263 m3 61.976 m3 1607.678 m3 187. 6 m3 278.898 m3 140.904 M3 14.212 m3 33.162 nS
Densy 1.174 1.323 1.328 1.168 1.251 1.403 1.000 1.000 1.000
Total Mass Liquid + Ge 1,145,840.374 kg 1,670.713 kg 82,103.502kg [877405.718 kg 234,720.085 kg 391,294.379 kg 140.903.984 kg 14,212.262 kg 33,161.944 kg
H20 816,658.837 kg 1,173.162 kg 52,333.130 kg 1,354,059 224 kg 140,832.051 kg 179.331.636 kg 140.903.984 kg 14,198.559 kg 33,129.972 kg
HN03 246,553.847 kg 13.382 kg 31.225 kg
H2C204 231.564 kg 0.077 kg 0.180 kg
HF 800 972 kg 0 196 kg 0.458 kg
NaCH 18,128 067 kg 211,962.743 kg
Al(NO3)3 10,019.734 kg 53 094 kg 0.009 kg 0.022 kg
AIF3 1 1,121 361 kg
Fe(N03)3 53,721.488 kg 29,917 278 kg 0.024 kg 0.056 kg
CaO 276.338 kg 276 338 kg 0.000 kg 0.001 kg
NaNO2 93, 888 034 kg 93,888.034 kg
NaNO3 408, 070 835 kg
Miscellaneous 1,861.857 kg 1.861 857 kg 0.002 kg 0.004 kg
UO2(NO3)2 15,715,736 _ 497552kg _ 0.011 kg 0.026 kg
Pu 1,727 825 Ci 0 003 Ci 0007 C,
Am 1, 780.265 Ci 0002 Ci 0,004 Ci
Cs 26,525.565 Ci 26.525 565 Ci 0.055 C, 0.129 Ci
& 27 100.649 Ci 0.019 C 0.043 Ci
PCB 0.344 g _.- 1 7.. 0.000 g 0.00 g

GAZ
N02
NO
PC

SOLIDS + RESINS
Volume 0.029 m03 1 12.782 m3 4.753 M3
Density 2.136 2.771 2.130
Total Mass Solids + Resins 59.833 kg 35.412.938 kg 9,815.098 kg
_WI% solids 0.01 1% .9 wt% 0.00 wAI % 1.85 tA 0.00 wl00 .00 w1% 0.00 wO 40.85 et1% 0.00 wI%
Al(NO3)3I
Al(OH)3 0059 kg 1 2.627 994 kg 9688 kg
A1203 0. 526 kg 0 526 kg 86.158 kg
Fe(N03)3
FeOOH 0 518 kg 19.736.529 kg 84.784 kg
C 0.205 kg 0 205 kg - 33 558 kg
Cao 0.177 kg 0.177 kg! 29 008 kg
Na2C204 344.773 kg
C02
H20 -
S,02 45.373 kg 45.373 kg 7, 426 116 kg
Grout I
Miscellaneous 0.110 kg 0 110 kg I18.050 kg
Zircaloy 1.190kg 1 190kg 194.744 kg
Grafoil 0318kg 0 31 k, 52.465 kg
HN03
H2C204
Na2U207 12,644 386 i .

U 0 011 kg, 0011 kg 0.685 kg
U307 0.009 kg 0 009 kg 0.534 kg
UH3 0.001 kg 0 001 kg 0.072 kg
U02 0.015 kg 0.015 kg 0.920 kg
U02(lN3)2
U04-4H20 0 WO. k - 0 000 k ________ 0.011 kg
Pu 0.029 C2 0.602 Ci
A. 0.013 C, 1 760.278 C 0665 Ci
Cs 0.581 C 0. 581 C 47.242 Ci
Sr08 C 27 100.747 C_ 6.004 Ci
PCB .. 7L . 9._264 g _ _ 46.552 g

olN e66
Zeole 4.219 kg 4219 kg696.527 kg
CIER 7 1_02_k . . 7102kg _1__._____ _181.777 kg
Pu 0 019 C 0.019Ci 0506 Cr
Am 0 003 C, 0.003 Ci1 0258 C
Cs 0.452 C,! 0 452 C, 74.762 C

'TOTAL ACTIVITIES
Total U 9,493 295 kg 300 552 kg 9,493 295 kg. _____2 4kg 0.016 k
Total Pi 1 727 873 Ci 1 727.873 Zi 1.110Ci 0.007 C,
Total An 1 780 281 C' 1 780.281 Ci, 0 925 Ci 0.004 Ci
TRU 3508.154.Ci. . 3 508.154 C, -. 2.035 Ci 0.011 Ci
Total Cs 26 526 598 . 26 526.598 C' 122.059 Ci 0.129 Ci
Total Sr 27100.747Ci 27100.7470' - 6022 Ci 0.043 Ci
Beta Gamma 53 627.345 Ci 53 627.345 Ci 128.081 Cl 0.173 CI

CONCENTRATION
PCB in liquid
PCB in solids
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Sata Gamma

0 30 ppb
149.362 ppm

0.06 g/l
0.010 qcm3s
1.768 Cdm3
0.354 Ci/m3
0.707 Cdm3:
0.707 CInm3
1.822 C/mS3
3.590 Cr/_m3
30G nCdg 1

54.87CiU3

0.238 /Im3

0.01 ppb
0.262 ppm

21.85 g/l
0 006gycm,3
1.066 Ci)m3
0 213 Ci/m3
0.427 Ci/m3
0 427 CI/m3
1 .099 Cl/mS
2165 C/mS3
1 834 nCilg

33.034 GilmS3

____

0 00 ppb
149.520 ppm

517.54 g/I
0.000 glcm3
0.059 Cil3
0.012 Ci/m3
0.023 Ci/m3
0.023 Cim

3

0.049 Ci/m3
0107 Citm3

85 Cil9
6.784 Clma

0.00 ppb

0.000 I/cm3J
0.000 Cil/m3
0.000 Ci/m3
0.000 Ci/m 3i
0.000 Ci/mn3
0.000 Cilm3
0000 C/m31

0 nCi/g
0.005 Clma
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DETAILED STREAM DATA SHEET
HNF-2735, Rev. 0

TOTALRSTREIMS
Nominal Case GROUTFORMERS

5T.I~ eT4ea

FIeAi. GROUT
WASTES TO ERDF

ADDEO WATER TO
OFF-GAS

TREATMENT

Volume 17.253m3 31.85m3 7.576m3
Density 2.400 2.046 1.000
Total Mass 41406.626 kg 65.433,986 kg 7,575.273 kg
Number of packages 6.864

LIQUID
Volume 7.575 m3
Density 1.000
Total Mass Liquid + Gaz 7,575.273 kg
H20 7.575273 kg
HNO3
H2C204
HF
NaOH
AI(NO3)3
AIF3
Fe(NO3)3
CEO
NaNO2
NaNO3
Miscellaneous
U02(NO3)2
Pu
Am
Cs

PC
IGAZI

N02
NO
PCB

SOLIDS + RESINS
Volume 17.253m3 31.985m03
Density 2.400 2.055
Total Mass Solids + Resins 41,406.626 kg 65,433.986 kg
Wr% solids 100.004w3% 100.00,14% 0.00 Wi%
AI(NO3)3 0.009 kg
AJ(OH)3 9 688 kg
A1203 86.158 kg
Fe(NO3)3 0.024 kg
FeOOH 84 784 kg
C 33 558 kg
CaO 29 008 kg
Na2C2O4
C02
H20 14.198 559 kg
Si02 , 7,426 116 kg
Grout 41 406 626 kg 41,406.626 kg
Miscellaneous 18.248 kg
Zircaloy 194.744 kg
Grafoid 52.465 kg
HNO3 13.382 kg
H2C204_____ 0 077 _____
Na2U207
U 0.685kg
U307 0.534 kg
UH3 0 072 kg
U02 0 920 kg
U02(NO3)2 0.011 kg
U04-4H20 0.011 kg
Pu 0.605 Ci
Am 0.667 Ci
Cs 47.297 Ci
Sr ______ ___ ___ 6,022 Ci
PCB _467552g_

RESINS
Zeolite 696.527 kg
OIER 1181.777 k
Pu 0.506 Ci
Am 0.258 Ci
Cs 74 762 C1

TOTAL ACTIVITIES
Total U 2 043 k_
Total Pu 1.110C
Total Am 0.925 Ci
TRU 2.035 Ci

Total Cs 122 059 Ci
Total S 6.022 Ci
Beta Gamma 1 128.081 Cij

CONCENTRATION
PCB im ,iqujd
PCB in so/Fds
Solids
U
Pu total
238 Pu
239 Pu
240 Pu
Am
TRU
TRU
Beta Gamma

240000 g/I 204576 glI

0000 /cm
3

0.035 Cilm3
0.007 C/m3
0.014 Oim3
0.014 Ci/m3
0 029 Ci/m3
0.064 Ci/m3

31 nCi/g
4.004 C1/m3
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